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INTRODUCTION 

r8Aohothprap\ as the term implies means healing tlirongh the medium 
of tlw pitient 8 mind Sfcntnl healing is the ver\ oldest form of therapA 
known Bock in the dark ages before tlie birth of science healing was 
an art and onU an art it was piireh siif^ tiae oiid was applied indis 
criminateh to all forms of disease mid di«ordtr Nature and all her wajs 
storms, unahinc the growing gram trees bearing fnut birth hit and 
death, good and ill fortune health ami diseise all the common phenomena 
of life must needs haae iKen csTilamcd on a supernatural mc^tical basi«, 
in the absence of 1 now led e and that interpretation of facts cilled science 
Heme, illness must haac seemed mastenoua psrhaps the mo t inistenous 
of tho common phenomena liilU as far outside imn s control as the 
lightning and thunder and the visitation of blights Besides, it led so 
often to that most mvstcnoiis of all common conditions, death Small 
wonder then tint appeal in the case of illne s was made first to the gods or 
the spirits or the devils and j^ats then comtnonlj helieipd to control 
nature hv their fickle and changing will Tins appears to be a rational 
explanation of the fact tliat primitive healing was apparontlj alwaxs part 
and parcel of religion The laving on of hands* bv the Egyptian priests 
as described in the 1 apv nis Elxrs is perhaps the earliest recorded ps} cho 
therapj The temple sleep of the ancient Creeks is a \astlj more mod 
em example The ftathcr-crowned witrh doctors of the primitive savages 
of the African jungle and the medicine men of our North American 

S 
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behavior, formulated the phenomena of emotional states and gave to medi 
cine the fundamental basis upon uhich scientific psjchotlicnpj could 
grow and has groiviu 

Withm this space of two decades manv !i\pothc<!Ps explaining ahnor 
tnal states of mind haie emanated from the medical world most of them 
quite independent of the slowU growing science of psachologi jnd largely 
ignoring its contributions Although some of them have nddrd here and 
there a little light, such ns Charcot s and Janet s conceptions of hysteria, 
and more lately Freud s introspective psychology, set as sve progress we 
have to discard much that onci temod plausible and tahe with us onls 
that which auecesafullj withstands the acid test of scicntitc proof — 
namely, experiment, experience and ngrecmtnt with other proved and 
tried knowledge 

Thus modem psychotherapy lias been slowly and painfully evolved 
taking suggestion inspiration enconrjgiment along with it, biit finally 
depending more and more upon the process of M>-ealIcd reeducation By 
this term is miant gi'ing the piticut knowledge of himself and of his 
disorder sufficient to enable him to rcadjU''t tho Httcr make the best 
of such handicaps as he may have and hnallv so to arm him with knowl 
edge that ho may not again suffer such disorder Boedueition should he 
preceded by definitive diagnosis, that is hv an understanding definite 
and BCientifie, of the patients individuality and of his environmental 
problems This is what may be called anaUsis — psychoanalysis' — 
had not this term unfortunatclv become restricted to the FVeudiaiv “chool 

Slowlv, but surely psychotherapy as a part of medical science is mak 
mg its wav to the front but still the body ovn of medical scientists do 
not yet fully appreciate the universality of Us application For still is 
healing through mental means too often considered applicable only to 
mental disease In reality, the oyerwhelming majority of all medical 
cases are very detinitelv complicatwl by a so-called neurosis or a neurotic 
element, and their need for pavchotherapy is so marked that there should 
be little necessity for further argument in favor of its biiDo accepted as 
an absolutely indispensable part of every phvaician s armamentarium If 
additional evidence bt necessary consider the physiological concomitants 
of human emotion For example the functional disturb ince? of internal 
secretion, circulation respiration digestion and muscle tone inherent in 
and part of, the emotion fear Just this glimpse at one of the facts of 
psvcliologv forces an even wider and more drastic conclusion — namely 
that the physician he he surgeon or internist has need of psychological 
knowledge and at least rudimcntiiy psvchothcrapy in not just a selected 
few but in everv ont of his ca es For thoy are ill of them sentient 
emotional intelligent human beings no matter what disease they'^ may 
have and whatever that disease may he even it will be affected favorably 
or unfavorably by their mental status Uoreover, whatever the phvsic lan s 
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Indians, with their dniicos, nimihts channs and CTorci«m<«, arc no doiilt 
the pR«<.iit Iniiife OTiinplnra of the jirthistoric primitive psvehothorapy 
that prccciled in nil raev-v tin. mori developed and modem fonns as 
found in the record** of Vnticnt 1 pvpL 

Little b\ little knov'hdge cn.pt in inins iiitellipi'iice expanded and 
he dcpiiidinl h s iiptni privtr and luck and inori on know hnlp;! to control 
the happtniiif.'a and elnii,^ •< of his (iivinmimiit Thw al«o iipphetl to heal 
inj: the sick and thus the Inrber surpwm nplicul the pnc'-tlj healer in 
matters of Ixidilv di » i e hut he in vtrthth*«‘S plicil his art under the 
blc-sinp, and fortitiid h\ the prajers, of reliptnn 

\s hcnliiij, U-came h«s an art hv virtue of lieeomin{* more a science, 
v\c SIC It «till furthi r n piratid from nli(noti, until in mon ne<nt times, 
through great «ciciititic di«eovfrHs, both surgerv and meiliciiic became 
«o nhsorlxd in curing and prtvmting di^cn «s and injuries of the human 
ti 81 U 3 that tin nnniil side of illmss was thoroii,.lilv n(,.lc<tid ^cg 
Icctcd but onlv t(m|*onnh and onlv bv scientific imdicine lor into 
the vacuum which it lift ru«h«l the mo<l< rn heahr vvlio«c protofvpe was 
the 8 .\\ age witch doctor tin I gvpiiaii or the Gn\k priistlv healer This 
need temponnh neglected bv science vras ansvrcrwl, no matter how mi 
porfcctlv, and so we have with us, even tcnlav, religious, nivsticil and 
p tudoscuiitifu luihr* U)th hon<>st niid di«hoiu 8 l 

In the ttieintinu psvchotlurvpv ns a hnrdh or nlnctantlv rccogiuicd 
branch of eicntihc medicine was d<v<Iope<l slowlv, si panting the cffi'c* 
tivo elements from the nousen«e of fonmr times, until wc see Bonilicim 
and others of the Isnticv S.I100I sift out ‘suggestion” and nx-ogniro it 
ns the active lualing element in the ma^ic and iinstie cims of their own 
and ancient times J bus thev found the scientific truth in the cfTe cts pnv 
ductil hv Alosmi r and liis followirs iiuideiitnilv givin^ tin iieedeil coup 
de grucf to the still popular belief in “aminil nuignotism ’ Snggi-stioii, 
both with and without hvpnosis, was highiv divihiped hv the Vliool of 
Ivancv and suggestibilitv imon„ mnjor hvstenes was given particular 
studv bj Charcot and others at the Salpctrun. Suggestion is now recog- 
nized ns the effective clement 111 cverj one of the savage liarbiric and 
ancient civilized forms of supcmatiiml healing, ns it is of certain forms 
of religious healing ciiltism of todav "Wo know now that it is an im 
portant element in everjdav lift and not onlv in even sort of unscientific 
but m all forms of scientific healing and that it 13 an essential part of 
modem scientific psj chothcrapv 

But until psjchologj was separated from spociilativo philosophv and 
began to bo formulated as a science suggestion alone constituteil psveho- 
thcrapj Onlj comparativclv latclv have psv chologists contributed hv 
potlic&es that arc of practicil modienl value so that "Medical ‘science 
cannot bo blamed for not accepting and using what did not exist During 
tbo last twentj jears, however, psvchologv developed hypotheses of hum m 
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leliavioT, formnlatcd tho plienomena of emotional states and ftaie to medi 
ciiio the fundamental l)a«ia upon which scientific p«vchothonlp^ could 
grow and has grown 

Within this <»paco of two decades mam h\pothc«os explaining ahnot 
mal states of mmd hai e emanated from the medical world of them 

quite independent of the slowh growing science of p9>chologi and lirgelj 
Ignoring its contributions AUhoivh some of them have added hero and 
thpro a little light such as Charcot s and Taiiet s conceptions of hvsteria, 
and more lately Freud s iiitrospe<fne psjcbologj, jet as wo progress we 
ha\e to discard much that onct stemed plausible and take with ns onI\ 
that which succcssfulh witlislands the acid test of scientifac proof — 
namely, exptnmcut, expcrunct. and agreement with other pro\etl and 
tried knowledge 

Thus modem psj chothorapa has been slowly and painfully eiohed 
taking suggestion, inspiration encouragement along witii it, Init finnlh 
depending more and more upon the pnxe s of socalkd reeducation By 
this term is meant giiinc the patunt kuowledse of linn clf and of his 
disorder, sufficient to enable him to readjust the latter make the host 
of such handicaps as he imi} haai and hnally so to arm him with knowl 
edge that ho maa not again suffer siwh disorder Ivecdiication should be 
preceded h\ definitive diagnosis that i> b\ an imderstandmg definite 
and scientific of the patients individuality ond of his environmental 
problems This i« what mai bo called anahsis — ‘psvcho anihsis — 
had not this term unfoTtunatoh become restricted to the FVeudiaiv school 

SlowU, hut surely psa < hotherapv as a part of medical science is aiak 
ing Its wav to the front but still the lodv cicn of medical scientists do 
not yet fully appreciate the unnorsalitv of its application For still is 
healing, through mental means too often considered applicable onlv to 
mental disease In realita the oienvhelming majority of all medical 
cases are very definitely complicated ba n so called neurosis or a neurotic 
element, and their neul for psvehothtrapy is so marked that there should 
be little necessity for further argument m faaor of its being accepted as 
an absolutely indispensable pirt of evin physician a armamentarium If 
additional evidence be necessary consider the phssiological concomitants, 
of human emotion For example the functional distnrbanci s of internal 
secretion, circulation nspirition digestion and muscle tone inherent in 
and part of, tho imotion fear Just this p,limp3o at one of the facts of 
psychology forces an even wider and more drastic conclusion — nameh 
that the physician he he surgeon or internist has need of psychologinl 
knowledge and at least rudimentary psiehotheripv in not jiist a selected 
few but in e\er\ ooe of his cases For thea arc all of them entient 
emotional, intelligent human bemgs no matter what diseiso they may 
haae and whatever that disease mav he even it will be affected faiorahlv 
or unfavorably by tbcir mental status Moreover, whatever the physician s 
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thc^ap^, It amII l>c niiKd or ulntnictcd the luciitnl cfTcct that it and 
!io produce upon the patient 


EFFECTIVE AGENTS IN AU. FORMS OF PSYCHOTHERAPY 

There arc certain ngciita operating in c%er> form of psicliothenpi 
•which, b^ ohscnntion and CTpcniiieiit, appear to lie the nctiie principles 
the dementi thoiij.h often disgiiiwl b> Mrhinpe and ililiorntion, which 
aro ultimate In rt jnuisihU for tin effects be tht\ cures or nllcviations, 
wrought upon the pitients 

Suggestion — In tin tirst place ihtre is siif.,ri stion ^\c mean hi 
this term the proec«3 of gaming the patient’s acceptance of an idea with 
out bnnguit, it into contact tnth bis critical fnciiUics This micritici! 
acceptance of ideas on the part of a patient depends dm-ctlv uixm the 
d(gree of inherent suggeatibilita wbicli bo mnv po»gi3« and this m its 
turn seems to aara inicpieh with hia knowledp of the subject to which 
an\ piNcn idea is related Siigpostibibta al«o inries in dilTirent indi 
Niduals from tho marked 8uj.gestibilitN of the liNsttriaes to iiliiuHt its 
disappearing point in the imbwih It a iri<s at difTrrent npis ui tin smie 
indnidinl, beiiur more markeil in children than in adults Id most in 
dniduals it mav he increased or decreaseil bs changes in their immcdintt 
emotional or phisical condition It is present to some degree in all normal 
people t 

Du-ect Suggestion with Hypnosis— One methoil of increasing sug 
gestihilitj, which presupposes us 0Ti<tence and depends for Us success 
upon the degree of its presence, is hspnosis Here r skeplike trnncelike 
condition is produced in which the patu nt nccipts diri‘ctl\ and uncnticaliN 
the ideas presented Suggestions of anuborations or dis ippcnrnnce of 
samptoms approach often reach realization This state, iii uiiorthodo'c 
“cures, 18 onh rareh iniliiceil to its full extent although the Temple 
Sleep of the Greeks w as luidoiibtcdls just this ami nothing el e Hi pnosis 
as a preparation for direct suggestion is howeser, frcjjmnth u«cd iii mod 
cm psjehotherapj and will bo more fulls descrilxsl under Us proper 
heading 

Direct S'Uggesticm without Hypnosis — Uhout first lulling the critical 
faculties to sleep direct suggestion is of little use To make an n«scr 
tion that improNcmcnt will occur sometime in tho future lias some value 
as direct “Uggestion for it inaa not l>t aintrarj (n the pilicnt a know]«lge 
or klicf But such assertion will ha\e greater rlTeot as an indirect siig 
gestion by manifesting to the patient the plnsician’s lielicf that such will 
be the outcome, and provided he lias confidence in the latter’s experience 
and judgment tlie patient will fe^l confidence in his prediction If, 
on the contrary, the assertion be made that the patient is better, that 
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miclioration lias aircadv appeared — itAen tl has not this direct suggcs 
tion combats tho patient s knoxrledge and belief and stands little chance 
of acccptanci himlle if the assertion be made nemattcr lioiv ai^orouslj, 
that he is now cured wtien he is not, ftie suggestion is in such grotesque 
contradiction to fa^t that it is at once discarded ns absurd 

Kowiacr it 13 interesting to note that often a suggestion which, when 
offircd bj another, is discarded as absurd maj, nevertheless he more 
aeccptahle and often distincth effective if the pat ent himself makes the 
statement to himsdf This is the grain of truth at tlie bottom of the 
numerous sj stuns of autosuggtstion But as m direct suggestion from 
othirs here too the effect depends first on the degree of suggestibility 
pos cssed, and, sccondh, on tht probabilitv of the truth of the suggestion 
as compared to the knowledge or belief of the patient 

Direct suggestion without hypnosis is then of very limited effective- 
ness m all forms of psychotherapv 

Indirect Suggestion ~-Th»3 is the most useful and roost used form of 
suggestion, and is of course used without hypnosis The suggestion la 
efftctivo in eluding the tritual faculty and lived beliefs against cure 
bv Its very indirection, its tact Direct suggistiou under hypnosis is com 
parable to the qvueVlv produced Invt sliort lived passive vromunity of an 
antitoTin whereas indirect siv^cstion is analogous to the more lasting 
active immunitv producid by vaccination 

Ihis form of suggestion is u cd consciously and advertently or un 
consciously and inadrertcntlv bv every type of licalcr, orthodox or othpr 
wise, in all cases of all kinds of disvase and disorder Interpretation and 
conclusion on the part of the patient are the sensitive processes through 
which tho helpful and encouraging ideas and beliefs teach hia acceptance 
Tho physieiaiis words arc the indirect comevors of the thought, as the 
amulet or sacred knuckle bones are also only the agents of conviction of 
cure The healers lx*luf in the povwr of his prnvtrs or his medicaments 
IS the «ource of the patients belief hw words his incantations, or his 
draughts are the indirect agents only 

Iso physician can pre«cnbe a dose of medicine outline a regime or 
order a course of treatment — let alone admimvter the medicine, give the 
treatment himsolt, or make an evammation or a diagnosis — without using 
or abusing this powirful, ever active agent It is an active working agent 
in all tvpes of psvchothervpv formulated or unformulated and is applied 
consciouslv or unconsciously by all who deal with illness and disorder 
among human beings 

Encouragement and Sympathy — The direct encouragement of a suffer 
mg person is an obviouslv important agent in any form of psvehotherapy 
Ao one 18 free from fear and no one can be m dangir or believe himself 
to be in danger without suffering somewhat trom this emotion Further 
more, fear is a physiological as well as a mental state, which may be 
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detrimental, e^pociftlh if Imig cniitiiitird tactful oncournBc- 
ineiit fnr ina\ 1 m. nlntnl iiuHlihcd, or, if tlic fact:* liappih do not justify 
It, It nla^ I'C (liinimtiMl AiiTiit\ ini\ at Inst lio moditicd l)\ ncctptance 
l)ct( num itioii t() niak( tin IkmI of jt, nlinUtcr “it” ina\ 1 m, is a lictter 
status than ^\orr^ and j^nts « liettcr pttipiiosia. Important as this oV 
Mou 1\ 13 in all < I fs, It IS oftiii iiipleotid by tlie ‘ bus\ plnsicinn,” only 
to Ih> appniiated and u (d to tiu full In tliL quack 

SMiipitli\ IS tsMditial to the tactful u«o of hope and ciieoumpi inent 
A cold furinula an ol>Mou«l% cirrless diriction not to worn’ — mere 
uords — will not do Not o»h u iitilic knowUxlp^ of tho piticnt s di«ca«c, 
but SMiipatlutic ninb r-tandiiij, of Ins siiiririn,, is the sin lusts upon 
which encourip.iiK lit j.ruW8 and hope of ncosiry or relitf is l«ini 

liin one 13 d( iliii" with tlu pssclioiitnrotic, tlicso U’coinc parninount 
elenunts, for, without sMiipitlntic iindentandiitf;, nnfaponiMiii will block 
the most «iuntific nuthods of rct-diu itioii bspccialls is this so of tho 
efforts to utilizi the pitunts tmoiioiis to activate his idiMls of conduct 
and «onici To iiiikt bis suffering llit objective of an advinture in 
fricnddiip white his sMiiptoius and Ins di <ase or di<or(hr an the objec- 
tive of scKUtitie nttn<k is a psvcliotli<rnpeutic uhal applicable to nit rises 

Education — 1 itm atum is tli< modi ni iiud most u i fut fnnii of ]>svc!io 
tlicrapv, wliicli in its application utilizes as adjuvants tho otiur elements 
just mentioiud 

It uses pnnnritv the piticnts intelligence Its objoet is to give him 
knowledge of Ins own diihciiltv, of lits own assets and liabilities, and 
ilnillv to tinch btni how to adjust him <tf to these iliflicultics In the 
psvchoiKiirolic, (diuition aims at naliratioii hv tho pitieiit of his own 
fuiulaincntil nonnahtv in spiti of functional disonltr, whereas, m the 
organicillv crippled, it arnis, at rcvniuntion of sviiiptoins on the basis of 
their actual sigiiiticniice and nt devilopmnit of such abilities ns would 
minimize the liandmp Its mitliod is that of teaclung the patient to 
think, l)olh of him ilf and his dilTiciiUics, objectnelv, praclicalh nnd 
effcctivih so that ho inav be successful in his adaptations to his world 
as It actunllv exists 

Obviouslv this method is particularly useful in dealing with the 
psychoneurosca It is also, however, applicnhle to the psvehosos which 
so often exhibit n virv large nnd active ps^choiicurotic element Al«o 
m vnry ing degne, with variations in technic it is applicable to o majority 
of medical and surgical ciscs sncli diseases being often complicated bv 
payclioneurotie disorders 

With the individual as vritli tho communitv it docs little good to 
order or legislate health measures unless such orders or hgislation have 
boon preceded bv education It is onl> thus Umt we can expect intolli 
gent coc)peration To this end then iii nil inses nM.ducitioii should ho 
employed (tho technic nnd detail being fitted to tho intelligence and 
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educational status of (he individual) Thus the object of each element 
of the proposed treatment each step each order should be given its real 
significance The object of the medication the procedure, or ubatever 
It maj be should be made clear and intelligible and its possible, prob- 
able or certain effect foreshadoned This principle of psachothenpv, 
intelligtnth applied, is of great assistance in all cases whether medical, 
surgical or mental, for it results not onlj in mutual understanding but in 
intelligent cooperation between patient and phvsician 

Increasing the effectiveness of intelligence through education is thus 
the most difficult, but so far the most siiciessfiil tvpc of ps^Lliotherapj 
It may also he said to male the most effective u e of the other agents 
described namelj, suggestion encouragement and svmpatbv Educa 
tional psjchothcrapj is furtbermore of universal application ns Alental 
Hvgiene In this aspect it is capable of much and is growing steidily 
Its application, c«peciall) in childhood is of the greatest importance for 
here the old adage that ‘ an ounce of prevention is worth a pound of cur© 
holds true with peculiar force 

Forma of treatment which aid psvcbothinpv, cither becaii c of their 
suggestive force or hecaiw ilu\ dirtcth ulfcct the disturbed phvBiologv 
are worthv of notice Prolonged rest with isoblion and with or without 
overfeeding is of value only in cases where the phvsical condition is akin 
to bankruptcy, when there are definite and uiinvoidablo indications in a 
metabolic and phjsiological unbalance which in themselves demand cor 
rection. Otherwise particularly m the psjchonourotie conditions, rest 
cure at best relieves sjinptoms onU temporvrily and leaves the patient 
oven more sensitive, more maladapted than ever 

Electrotherapy, unless it be applied to excrcist paraljzed muscles is 
of value almost exclusively becan«e of its suggestive force and its use 
should therefore be limited to those cases for which suggestion is suitable 
•ind advisable 

Hvdrotherapv, as such- — exclusive of ordinarv bithing for cleanliness 
the u e of stimulating baths for tonic purposes and continuous warm 
baths for their direct sedative cflect — is of purch sUf^gestivc value 

Dietetics is of use in all cases but certainly is no more so m cases 
requiring psychotherapy than arc any otlier of the phvsicil aids to good 
health, and like all the others it mav be made of suggestive vilue 

The use of glandular therapy and its relation to disturbed metabolism 
and to disorders of the nervons system is still a matter of doubt and 
speculation 

e have space only for the mention of serums and vaccines and other 
forms of physical therapj the relationship of which to psjchotherapj is 
perhaps too obvious to call for demonstration in o short an article 

It should be noted however thvt all fonns of therapy just mentioneil 
are not onij capable of aiding our psvdiotherapeutio efforts and in turn 
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of being aided \>\ sucli elTorts but that thtre u great danger, ispocialh 
wlitn dealing with intiitil and nenou9 divinlir'*, of oienmphasizing 
tlicir irajKirtance gra\t duiigir on the one haiid of Icidnv the pitient 
to CTpect too iiiiich from amh agtiicte«, and on the otlur, e-iptcialh in 
tilt psechonturotie of producing, a too grtit dtpt ndeiiei on utich phesical 
nuTsnns Tims innhcrteiitK nio% lx. prtxliicetl di ijijionitmriit and 
di«eonngiinciit, or u groath intna«ed h\|)othf)iidriacil ‘seiisitnenc^s (o 
phxsiologicnl condition^ 

This danger, howeeer, does not npplt to Oceiipitioml fherape, which 
IS of great aalue in conealcscenco of all tjpes of cj'ses and in the actnc 
treatment of iniiiu Through it the patient iiia> h ini to oxcrcomc his 
handicaps, through it ho is saxeil the introspective ini<(ries and dangers 
of idkiicss, and thmn,,h it dircetl^ and indirccth he ribiiilds or 
strengthens Ins on < of idcntitv and Ins self-confidence. 


IKFORMAL PSYCHOTHERAPY 

General unformulated ps>chotherap% is not only opplicahle, hut is 
indicated m aaning digrevs of nrgincv in all form* of illness di*ia*e 
or disorder The degree of iirgvnev dtptnd* of eour < upon the nature 
of the case — that i* uluthcr it be pnininh iiienf il, nr how great the 
mental element mav U This clcmvnt howivir, is never altngither 
negligible, no matter wh it the di«< a«e, and then fore one cm su pii*itivelv 
that psvehothernp^ is never under aiiv circiinistaiicc* to be iiegleetcd Jor 
the principle* tin eircctivc ilenicnta upon whieh it is ba«t‘d are alwavs 
vTorking for or against tbe patunt, whether the plivsitian wills it or not 
or whether he is aware of it or not 

Hope — Among the c tlcimnls which mav lx* u cd bv the phvoicmn to 
the patient s advantage or neglected b^ him to their mutual di idvnntngc, 
is the suggestive value of optimism A cheerful nianinr, a liopiful ntti 
tude arc obviouslj contap,ious and therefore htlpful and iii«piriting 
Perhaps due to its obviousness, as well as lxH.nu<!e tlie phvsicnii is ome- 
tinics too much occupied b^ a senc^e of the seriousness and dignitv of his 
tailing, this particularlv helpful factor is neglected 

paitli — Another important clement in iinfonmilateil psvchothcnpv 13 
the confidence of the patient in hia phvsician This confidence can hardly 
bo produced to-day bv tbe archaic method of inducing an awe-mspirctl 
belief in the phjsician’s supernatural power, his magicil skill or his 
superhuman infallibility It should he established, however, and can be 
on the grounds of the phvsician a earnest and unflagging determination 
to do everything m his power for his patient s welfare Ky showing that 
tins determination is not only earnest hut evmpathctic, not onlv svinpi 
thetic but intelligent, unprejudiced and single-minded in purpose, tlio 
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physician his no need of the false cloak of the magician nor the clap- 
traps of the charlntui He need only he an honest man The suggestive 
help he gives is indirect ind powerful, and the patient both feels and 
knows that lie is “in good hands ’* 

Cooperation — ^This powerful alls the patient s tonfidouct m his 
physician can also bo greatlj increased bj the phvsicun’s confidence in 
his pitient To expeei co< pcmtion from ones patient is the first step 
toward g*ttin^ it This attitude is not onlj a positut help hut also 
goes far toward aioidin^ the pitfalls of antagonism, cspeciallj in intelli 
gent high spirited patients who natnrally resent being treated like morons 
or niughts children rurthcnnorc, by indirect suggestion, it greatly 
enhances the patients reopect for the intelligence of his physician, and 
therefore his confidence in him as such 

Courage — \n clement not to lx neglected la cnconranCmcnt This 
can be done directly b} deliberatolv picking out the most hopeful proba 
bilitics, the most encouraging signs and proofs of improseraent, as well 
as hi pointing out the ultimate cure to be hoped and tried for If the 
facts are such that this cannot tnithfullv be done then at least such 
amelioration as niaj be hoped for should be emphasized And abose 
and btsond thi«, one can at 1( ist tinphisize the importance and benefit 
of t\trj faiorablo fictor of the pre ent day or hour Lastly one can 
alwa}s encourage ones patient to mike the best of the present and to 
aaluo quahtj rather than quantity of life 

Sympathy — flu relation at ph\*iciui to patient shpiald be marked 
h\ that sympathetic uudorstinding and respect upon which any adaen 
turn in frcnd«hip depends tor its success upon winch in other words 
any successful contribution to another s welfare must be founded !Not 
only to understand but to show tliat you beirlily wish to understand, la 
an important aid in establishing mutual confidence and cooperation 

Suggestion — Indiicit siisgcstion his alit » l\ bem mentioned ss an 
important element m all forms of psychotherapy It is the potent factor 
III much ot the iiifunml mental effect we produce upon one another, 
md may bt helptul or harmful nccordiiio to the degree of intelligence 
yiitli which It 18 used or the dc^Tce of uiiinteUigeiice with which it is 
ahu cd A dm^ may be administered and hayc its physiological effect 
enhanced considerably if it be exhibited sugge tiieh (namelv, patent 
inedicine successes) homcopathie pbv ician whose dings certainly 
possessed no physiological potenQ was justly famed for his cures He 
always administered his own drugs, but was especially fond of powders 
and it was said that his manner of placing a poivder on his patient s 
tongue and then, saeing There* ’ wis the whole secret of his success A 
good example of the power of indirrct su^estion. 

Direct sng.estion under hypnisis ohyiousle has no place in general 
imformiilatod psychotherapy as applied to general practice for it requires 
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an especial teclinic and is of ^erj limited use, and that chicfl\ among 
h\stcn'ics 

Direct suggestion witliout Ii\pnosis is of considerable ii»e, however, 
m siirgerj, thongli it is rarely used It has Ihtu found most useful in 
quieting and seturiiig tlit cooperation of alcoholics during the initial 
stages of ether nnc^fhcsia Di direct suggestion the terrific pninnrv ex 
citcincnt induct'd bt ether in tlie^e cases can l>c greath modified ami 
sometimes altogether aioided The scope of this chapter, ho«c>cr, admits 
onh of montiomng this u«c of anggistioii 

Adverse Suggestion — \dv«r e Mig,.cstioii is the rcier«( of the medal 
All patients are more or less snggtstiidc, no matter what their particular 
di order nn\ bo Iherifore, siiggc'^tion is not a pa«i\o tool, to bo used 
or laid aside ns the pliNsician n)a> tliooM* \Miether lu will or no, his 
patient continualh receives from him, from cecrvlliing ho dots or saes, 
harmful or lielpful suggestions The help that nn^ come from the de- 
liberate and intelligent h«i of iii<linct suggestion is ofT«(t h\ the harm 
that mae be done b% the unintelligent inadaortent neglect of this powerful 
influence Vd\ir«c suggestion is the \cr\ rcairsc of iheripcutic siiu 
gestion and it will work its harm, iinle»s it is dclibernteh guarded 
against 

The dangers of ndier«o suggestion in all cases Ixgiii a\ith histoTj 
taking Questions ns to the neuropathology (insanila, suicide, alcoholism) 
of antecedents as to the incideneo of tuliereulosis, cancer, heart di ease 
in the famih arc often nece sara, but arc ndolent of aJaerse suggestion 
Thoa inaa ho harinlc s or eacn lielpful not onl> oecordiii^. to the facts 
rcaealed, hut pnncipalh according to hou the questions are a«ked and 
aahat signiflcanco thoa arc <lelibcrafola, iiindacrtentla or carelessla giacn 
ba the inquirer llio questions maa, for instance bo profaetd ba the 
statement that certain statistics of aery questionahlo value, a\ith little 
bearing on tins particular cise, arc baiiig sought Inrgela ns a matter of 
historical routine Fach favorable fact maa be coininented on ns it is 
revealed, and each npparcntla luifaaornblc fact discounted on the most 
faaorahlo terms Or, on tin other liaiid, the inquirer maa plow into 
tho matter aaifh keen, slcuthlikc intent and pause aaith a dubious shake 
of the head at each answer Tlic fnaorable or uiifaaorahlc irapnssion 
on tho patient as n result of far greater importance eacn than the mfoiv 
motion elicited — which is much the same aahichearr mi thod is empJoaeil 
Obviously onlv neces^ry mtonuation should lie sought Also ohaiously, 
whencacr possible the family history should bo obtained from some one 
else lioside the patient 

Another danger duo to suggcstibilitv is often overlooked m taking 
a history, and that is tho suggestive effect of a leading question Tho 
suggestibility of tho patient, influenced by the implication of a lending 
question, is apt to distort facts if not actually to falsifv them Teuling 
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questions should therefore be a>oided not only because of their possible 
adverse effect on the patient, but also for the sal^e of accuracy 

Physical examination la another opportunity to use or abuse suggesti 
bilitj It should be remembered that the patient is undergoing to him, 
an unusual and disquieting expenenoe though it is a usual and \ery 
ordinarj procedure for the eximincr Too often the ph^alclan tabes this 
opportunity to impress his pitients with his oivn dignitj and the serious 
ness of the occasion (a reversion to witch doctor methods) and succeeds 
onlj in mystifj ing and frightening his victims by his ponderous solemnity 
Physical examination is on the contrary an excellent opportunity to shoiv 
skill and quiet effieiencj bj the elimination of all unnccessirj details 
and to impress the patient with the keen and hopeful interest of the 
examiner It is likewise an opportunitv for favorable comment on the 
conditions found, whenever sudi comment is justified To have ono s 
organs parsed in review, starchingK and cntienllv, is to any one an 
unpleasant!} anxious occasion, and it should be made as brief and as 
little suggestivo of suspicion as possible A thorough exsimnation should 
of course alwajs be made especially m joung children but jn the case 
of adults, whoso sugocstibilitv through expcrienci. and misconception 
has been educated, no unneecssarj extrx examinations should be made 
A method which puts all patients through ever} possible phjsical labora 
tory and X raj examination as a matter of routine, even before the per 
sonal conference with the consultant cannot be too strongly condemned 

Personal Attitude — One of the adverse influences of suggestibility 
especially marked in the ward treatment of medical and surgical ca-ea, 
but even more marked m nervous and mental cases is the decrease or 
even total Ws erf the patient s sense of identity This is particularly 
true of late years, where less meilicine is f rc><tij3ed therapy is much sim 
plificd and there is less manifest personal interest in the lesser discomforts 
and minor daily chan^jCS in each individual patients functional fluctua 
tions The greatly increased purely scientific interest in his pathology, 
it Is to he feared, has overshadowed the manifestation of personal, individ 
ualistie interest of the physician toward hia patients This loss of identity 
15 an obstacle to therapy and la quite unnecessary, for an interest in 
prognosis, that most important of all aspects of seientific medicine and 
the most difficult leads directly to consideration of each patient s life as 
a whole his abilities opportunities purposes plans and why not also 
hia ideals and hopes ? 

The impersonal attitude can be overdone It is appropriate, and in 
every way useful in considering a pathological lesion and in evaluating 
the symptomatology of a disease but when it includes the patient himself, 
it IS adverse m its suggestion, and definitely bars the patient from a 
benefit which he deserv cs and needs To understand the disease is essential 
that 13 obvious To understand the patient is also essential and this he 
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an especial toclmic and is of \cn limited use, and that cliicflj among 
Insttriacs 

Direct sngcrestion witliont hypnosis is of considemhlo u<<o, lioweicr, 
m siirgerj, though it is rarely iited It Ins been found most useful in 
quieting and seiurnig the cooperation of alcoholics during the initial 
stages of ether niie'thcsin B\ direct Biif^ycstioii the terrific priman ex 
citiincnt induced b\ ether in these c*i«es <Mn bo grtnth iniMlifieel and 
sometimes altogether aioidcd The scope of this chapter, lioweicr, admits 
oiih of mentioning this u e of suggestion 

Adverse Suggestion — Adnr«e siig^^C'tion is the n-ierse of tin ineilal 
All patients arc more or less suggistthh, no matter srhat tliiir pirtitular 
disorder mn\ Ik Ihtnfnn an^^«tiou is not a pa«siip tool, to It n«ed 
or laid aside as the plnsician inn\ ilioosi Whctlier he mil or no, liis 
patient contiiiuallv reeenes from liiiii from e\en thing ho docs or sits, 
harmful or licipful sutgestums The help that nn) come from the de- 
liberate and intelligent n e of indin'ct sugpstion is olTs(t h\ the harm 
Uiat max be done bt the nninttlhgint inadvertent it(j.lect of tins poHcrfiil 
influLiuo Vdicr-t sug^istion is the verv revtrse of thcrupciitic sue 
gestion and it will work its harm, iinle«s it is delit>erat(iv piardcd 
ncuiist 

Iho dangers of adicr«c suggestion in nil eases l«ogm witli histon 
taking Questions as to the nc nropatholof^ (insanilv, 8Uii.ide, nleoliolisiii) 
of antecedents as to the incidence of tnlicrcnlosi«, enneer, heart di case 
in the fumiU arc often nc<i««arv, but art redolent of ndicrse suggestion 
Ihc} max bo harmk s or even Iielpfiil, not onl^ necordiiif, to the facts 
revealed but pniicipalh according to hou the questions are asked and 
what siguificuicc thev art dchboratclv, niadvcrtciitlv or carelesslv given 
b) tlie inquirer Tho iiuesfions maj, for instnnci, lx* prefaced bv the 
statement tint certain statistics of verv questionable value, with little 
bearing on this particular ea e, are being souglit largeh ns a matter of 
historical routine I ach favorable fntt roaj Ik, commented on ns it is 
revealed, and each apparently unfavorable fact diseounted on tin most 
favorable terms Or, on tbc other hand the inquirer mav plow into 
tlio matter with keen, slcutliliko intent and pause with a dubious shake 
of the head at each answer Tlic favorable or uiifnvorible impression 
on tJio patient is a result of far greater importance even than the infor- 
mation elicited — which is much the same, whichever method is cmplovid 
Obviously only necessary iiitorraation should l>o souglit Also ohviouslv, 
vvheiicver possible the family history should bo obtained from some one 
else beside the patient 

Another danger duo to suggcstihility is often overlooked in taking 
a history, and that is tho suig^tive effect of a leading question The 
suggestibility of tho patient, influenced by the implicition of a leading 
question, is apt to distort facts if not actiiallv to falsify them leading 
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Bespect — Disrc pect and unlwlief m the refllitv of his suffering is 
alwaja suspected bv the hj-persensitne patient, and he therefore feels it 
only too quickly and siireh if it is there When this happens, the phjsi 
Clan IS often cut off from further -nsefnlnoss m the case Prejudice of 
this sort, like most prejudices, is baaed on ignorance and for this reason, 
as nell as because it arouses natural antagonism, is an absolute bar to 
successful psjchotherapj 


FORMAL PSYCHOTHERAPY 
Sdgoestion 

Suggestion, as already stateil is a useful method in informal, general 
psichotbcrapeutic efforts It is aUo an accepted and import int method 
of formal deflnitiio psjehotherapj 

It depends on a characteristic common to all normal human beings 
to accept ideas micriticallj It ranes in degree m different individuals 
iDTcrselj to their knouledgo rather thin their native intelligence It is 
greater m children than m adults practicilly ob ent in idiots and the 
aged often absent in organic psveboses It vanes at different times in 
the same individual, depending upon his emotional and pbjsiolo^ical 
status Fatigue appareutlv tnenases sugge»tibihtj, as docs pleasant emo 
tionil tone, whereas depression restlessness excitement, pam or bodily 
discomfort diminish it Confidence m the authoritv and honest} of the 
source of suggestion is of course essential to its ready acceptance There 
fore the manner, words and expression of the phjsician have great effect 
m increasing or decreasing the power of his sug^tion 

Indirect suggestion — that is suggestion through inference — is the 
method to K preferred as it is in complete barmoii} with and mav greatlv 
enhance tho effect of, the other therapeutic measures. It is useful in 
all cases as suggestibility is present to some degree in almost every one 
but it IS particularlv usefnl in formal rceducationa! psvehotherap} as 
applied to psjclioneurotics Bj this method th«» value of a patient s svmp 
tOTm>, relative to his organic soundness may Ihs reduced to a normal level 
at the same tun© that bis edweatvon » progrcsging Tactfully applying 
emphasis on the strong points of his physique or letting him infer one s 
complete belief in his suwess, cither as a working citizen or in his par 
ticular job— this is to suggest indirectly that his mal idy is bein,^ ov ercome 
or at worst, is onlv a temporarv handicap To supply him with influential 
evidence of his owm normality of the value of his intelligence and char 
acter, is not onlv of mspiritional value but lUo indirectly suggests the 
relative unimportance and temporary character of his symptoms 
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riglitl} demands To lia\o a SMiipitlKtir uiider'standing of an individual s 
needs, of hia lianduap'^, of his assets in life as vitll ns his liabilities, in no 
vva^ disturbs or nms oouiitir to the scientific ideal of jmix“rsoinl under 
standing Ilnther it rounds the lattrr out and points tlie \vn^ for its 
practicil application ns therapv, espccinlU ns psvchotlicrap^ 

The manner ns well ns the words of the plivsicnn is of significant 
importance Wo express our interest or lath of it, oiir understanding 
or misunderstanding onr point of mow, otir detenniintion or hesitition, 
as well ns our hopo«, fears, likes and dislikes in nniincr quite as innch 
as bv words, and mnnift*stlv niamier is a method of indireet suggestion, 
powerful, tlierefore, for good or evil 

A gross cxiinplo of crude adverse suggestion is given hv the hesitant 
phvsician who thinks aloud” lie seems to talk to hitiiself while ho 
examines As a matter of fact, he is talking to the |vitieiit, protecting 
himself against future reaponsibilitv for error ‘ \ou mav hive rhetima 
tism, but I don t Ihink so There mav be an intestinal upsi t or pii«siblv 
a touch of gnp ’ What he rcnlh means is, “1 ihmt I know whits the 
matter but Im not sure, so I divide the responsibilitv with aou Pm 
afraid to be wrong and won’t take that ri«k, and so I’m Iicdging ’ 

iledical self protection is hannfiil to the pitieiit and then, is no 
reason for it except the tmiiditv of the phvsiciAii He ni»«t be vrilling 
to bo found mistaken lie must be satisfied to do hia best and take the 
con oqucnccs Iloiicstv, intellectual iiife^itv and earnest cfTort are the 
best guarantees lie can give his patients, and with these he nec<U no sift tv 
first devices for him«clf To share his doubts and worries with his patients 
13 both selfish and harmful lie can avoid positive statements where tlie 
facts or absence of facts make this nece* arv, and he can always find a 
consultant with wliom to /iharc the responsibilities when these arc really 
heavy and there is reasonable doubt. 

Psychotic and Fsychoneurotic — All that has lieen said of the dangers 
of adverse suggestion in regard to general mealica! and surgical patients 
applies with redouhlod force when one is dealing with psvchoncnrotic 
patients who are alwajs hvptr insitivc This is also true of ps\clio- 
tics, who aro often largvlj jMvchoiieurotic, and thereforo quite as «eii«i 
tive 

Tho first contact with these patients is of tho greatest importance 
Amusement over their v agarics, contempt for their points of v lew, anxiety 
and doubt, may easilv show through thoaencer of the physician’s manner, 
and, feeling tlie«e things the patient withdraws still further within him 
self or has his latent antagonisms thoroughly aroused Ihe result is the 
opposite of contact — it is insnlatiou Such an occurrence is pirticularly 
unfortunate m view of the importance in these cases of the complete co- 
operation of patient with physician, which is so necessary to «ecunng a 
complete history 
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Respect — Disrespect ami iinLtlicf m tlic mlit\ of his suffering is 
always suspected bj the hipersensiti>c patient, aud he therefore feels it 
only too quietly and sunl} if il is there When this happens, the phisi 
Clan IS often cut off from further tiscftilness m tho cast Prejudice of 
this sort, like most prejudices is hisod on ignonnct and for this reason, 
as well as hecauso it arouses natural antagonism, is an absolute bar to 
successful psychotherapy 


FORMAL PSYCHOTHERAPY 
SCOOESTION 

Suggestion, as already stated, is a useful method in informal general 
psichothenpeutio efforts It is also an accepted and important method 
of foninl, delinitn© pichotlierapy 

It depends on a characteristic, common to all normal human beings, 
to accept ideas uncritically It \anea m degree in different individuals 
invoreelv to their knowledge rather thin their native intelligence It is 
greater m children than m adults pncticallv absent in idiots and the 
aged often ah ent m organic pavchoses It vanes at different times in 
tho suae individual, depending upon his emotional and phjsiological 
status Fatigup apparently inerca«ea suggestibility, as does pleasant erao 
tional tone, whereas depression rc»tles!»nes9 excitement, pun or bodilv 
discomfort diminish it Confidence id the authonty and honestv ol the 
source of suggestion is of course, essential to its ready acceptance There 
fore the manner, y\ord« and expression of the phvsician have great effect 
in increasing or decreasing the power of hia sujs^estion 

Indirect suggestion — tint is su^^tion through inference — is the 
metliod to be preferred, as it is in complete harmony with, ind m iv greatlv 
enhance the effect of the other therapeutic measures It is useful in 
all ca«es, as suggestibility is present to some degree m almost every one, 
hut it IS particularly useful in formal reeducitionil psychotherapy as 
applied to psvehoneurotics By this method the value of a patient s symp- 
toms relatiyo to his organic soundness may be reduced to a normal level, 
at the same time that Ins education is progressing Tactfully apphing 
emphasis on the strong points of his physique or letting him infer ones 
eomplete belief in his success, cither as a working citizen or in his par 
ticular job— this is to suggest indirectly that his malady is bein,, overcome 
or, atworst is only a temporary handicap To supply him with influential 
evidcace of his own normality, of the value of his intelligence and char 
seter js nnt only of inspirational value, but also indirectly su^ests the 
relative unimportance and temporary character of his symptoms 
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Iiidjroet is of talitt, Imt to n Ic«s dogroc, m ps^cIiotlc con 

ditioiis Wierc tli(.rc is ilctcriorution, it is, of conr c, of Icnst ii«e 

Direct supj^estion, ns etntdl rImsc, is of little mine in nns case without 
hypnosis and with li%pno«i8 it is of snliie oiih to remoic ohstnictivo 
'■\niptoins in h\8tcnn major It is also used in h\s(ona to imcoier nn 
ackno\\!idgcd or forgotten emotional i^pericnce svhicli mav bear causal 
relation to tlie ilisordcr and tlio discoierj of uliicli might aid m re- 
establishing iK)nn'ilit\ 

Ihcro 18 graM' dangir, howexer, in using hvpnosis in cases of eexere 
emotional disturbances ospeciallx in psxchotic states The danger lies 
in tilt liabihtx of incnasing tlio sexintx of the (motional disturbance, 
in increisiiio delirium, fi-cdiiig dtln*ion and nctualh actixnting a latent 
hallucinosis 

In hx stern, hoxvoxcr, hxpnotic 6Mgge->lion is of definite though limited 
u c lu rcmoxing functional disturbances such ns niniusins and parnixses. 
Here og^in there is danger that Ixilli patient and plixsicinn maj be so 
satisfied at haxuig rtmoxed the sxTnptoins, that thex neglect the undcrlx 
tug condition and the piticnt still Ins hxsteria, though xxithout the lutclx 
remoxed sx-mptoms This iiixolxcs the Inbilitx, not onU of his developing 
other sxinptoms m the near future, hut, Im'ciii'O of such s\Tnptom«, of 
his seeking further aid from siiggistion A senes of tnatments of this 
sort almost inoxitahlx produces « dangirous dependence of patient on 
phxsician, aa xrcll as an uicrea«e in the patient’s linbilitj to develop still 
further his tendencx to dis ocmtioii 

Carefullx applied, and n<«ed onlx in clo»o conjunction xxith the ro* 
educational method, suggestion under hjpnosis for the purpose of remox 
ing obstructing sj-mptonis is a u«cfiil and proper form of psjchotlitrapx 

Technic of Hypnotic Suggestion — Hxpiiosis is a ptwe s of heighten 
mg suggestibility It can be done only with the patients acqniesconcc 
aud cooperation, for it depends laigely upon his xMllingncss to accept 
suggestions of wandering attention, of uncritical dreaminess, of approach 
ing sleep As a matter of fact the pitient mcrelx follows tho directions 
of the operator, and thus by niitosiiggistion induces in himself hx’puosis 
or a bxpnoid state 

Tho conditions favorinj, lixpnosia are 

1 Narrowing the field of consciousness by fixation of the attention 
upon monotonous sen&o stimuli 

2 Kestrictiou, hx muscular relaxation, of voluntary movement 

5 Inhibition of ideas not dirwtlr connected u ith sleep, by conctntrat 
mg the attention on that of sleep 

To induce these faxonng conditions, the patient reclines m an easy 
chair or on a couch He is instructed to relax arms, legs and trunk 
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muscles He is to paj no attention to what is going on about him, to 
discard all extraneous ideas and to fix his mind exclusively on tho ideas 
and sensations brought to liia attention bj the speaker A crvstnl or some 
other bright object or even a pencil point, maj be used as the target for 
his attention and his gize Ihis object is held m front of Ins eves at 
a distance of ten or fifteen inches, slightlv above the normal plane of 
vision Held thus, the extrinsic mnscles of the eves soon vvtarv of the 
effort, as do the muaelcs of atcommodation The patient is instructed 
at first to focus carefully on the bniditest spot on the object and at the 
first signs of ejo fatigue he is told to look tliroUj,h it as thou,^h it were 
a great wav off Suggestions may then be given, starting on a basis of 
fact, that his eves are grovvm,, sleepv his evtlids heaw and the object 
IS becoming blurred Suggestions are then given that his bodv is relaxed 
that his hands and feet and then his legs and arms also feel warm com 
fortable and relaxed Tho object is moved slightlj nearer and sli^htlj 
farther above the normal plane of vision as the pupils dilate As the 
eyes become 8uffu«ed and the extrinsic ocular muscles show further signs 
of fatigue more positive suggestions are given that the cvchds are heavier 
that they are drooping, finally that thev are closing As the eyelids close 
it IS well to stroke them gentlv, su^slmg that tbev are lightly but fimilv 
closed as in sleep 

Then, resting tho fingers liglitlv on the patient’s forehead, further 
suggestions of sleep are given such as ‘ kour body is relaxed as in sleep 
Tour breathing is quiet regular slow and deep kou hear mv voice 
clearlv kou have let vonr mind ,^o entirclv It is now under mv 
direction kou need not try to listen for vou will hear and believe even 
when my voice seems to come from a great distance I am talking to vou 
in Tour dreams kou will continue in this state throughout the treat 
ment This relaxation of mind and body is healthful and helpful All 
interference is removed and vonr iundamcutal normalitv restores itself 
kou are getting not only rest hut refreshment and readjustment in this 
sleep ’ 

Su^stions, even the general ones, must of course be varied to suit 
the particular personahtv, education and di order of eich patient Tho 
above samples are offered only as being appropriate during the induction 
of hvpnosis 

Ivext the specific therapeutic suggestions should be poured in &im 
plicitv directness and incisive repetition are now in order For in taiice 
(in case of hysterical paralysis) ‘kourleg is limber, the stiffness has 
left — kour IS Inosejointwl soft pliable and I move it easilv 
in every direction’ — konr leg is- well’ — It is entirely well 
Each suggestion should bo repiated distinctlv three four or more 
times 
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In General —Ii is well in iisiUj, hypnosis particularlj witli hyper- 
suggestible subjects, alwa'vs to suggest during the treitment that they 
never will allow an\ one except a doctor to h\pnotize them, nor for any 
piirpo e except the specific one of cure It is also well when hypnotizing 
women to haie a third person present 

If results ire not good, attempts at hypnosis should not be repeated 
after the first few triali>. Nor is it wise to continue to use hypnosis on 
a patient after theobstnictne symptomshaiebeen remoied or ameliorated 
for there is danger, if not certainty of producing increased sugoCstibihty 
and inereised liihihty to dis oeiition In olttu repeitcd hypnotic trances 
There is also danger of inducing °omnambuIi3m and, through it, 
cata 'strophe 

The tcchnic must be varied according to the needs^ of the individual 
patient, according to the degree of his suggestibihtv and, lastly according 
to the personalitv and ability of the physician Some patients are sug 
gcatible only to a very small degree and it is wa«te of time to attempt 
hypnosis on them Ouh a mild, restful, hypnoid condition mjv be ui 
duced m them, which is of little use for direct suggestion rurthermore, 
they are not the typo which cxliihit hysteric symptoms, and there is 
consequently no indication for hypnosis 

In short hypnosis is of yery limited nso as a therapeutic method 
It should be used only for the nmoval of symptoms, and then yvith great 
caution It 16 of still more limited us© as a diagnostic aid Mhen a 
di ability such as a tremor or a paralysis is of qiitstiomblc nature its 
diaappeirance under hypnosis classes it iinqiie tiomhly as hysterical 
Howeyer, this method at best could only be used to obtain confirmatory 
cyidence, and one obnoush eoiild not depend upon hypnosis as a reliable 
or ultimate diagnostic means 

As a combined diagnostic and therapeutic a^ent, hypnosis is of some 
yalue m discoyering and rcjssociating emotional reminiscences But it 
can hardly be considered as reliable and dependable as the direct careful 
questioning and common sense analysis yvhich uses the co< perition of the 
patient in his normal mciitil status Nor is it comparable to the latter 
method in success Indeed, it has proyed it clf only of slight use for 
this purpose eyen m tlio hands of the most expert, and cinnot bo recom 
inendc d to the less experienced 

Hypnosis is not a system of therapeutics m lUelf It has its dangers 
and disadvantages yvhich in all cases but those of hysteria major, out 
y'eij,h its possible benefits Therefore it should he u«ed only in sueli 
cases and with duo care to avoid its aforementioned untoward effects 
DO the leist of yvhich is tho induction of abnormal dependence of patient 
on physician Thus its chief if not only use is the temporary removal 
of an hysterical symptom complex, uilhout affecting the underlyiDj, 
cause 
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individiialitv equal tlie sum total of the natire and acquired predisposi 
tions of the individual, and let it •Uso include temperam ent and character 
(tho latter terms to be defined presenth) Let us call the sum total of 
instincts and other inherent predispositions personahi y The individ 
uahtv is, then to be considered as a composite made up in tbe first place 
of instincts and other inherent predispositions — these being the raw ma 
tenal per=oiialitv — and, m addition of temperament and character, which 
are distinctly qualitative factors modifvmg the raw material 

What 13 this primarv raw material instinct^ A clf-ar and practical 
definition of instinct is that given b> 'McDougall m his book on t'ocial 
Psychology ' He defines instinct as an inherited or innate psvchophjsical 
disposition which determines its possessor to perrciv e, and to pav attvntion 
to, objects of a certain class to evpcnence an emotional excitement of 
a particular quality upon perceiving such on object and to act in regard 
to It in a particular manner, or, at least, to experience an impulse to such 
action ” 

Let instinct then mean x hcrcditarv inherent disposition or tendency 
to respond in a specific mann« r to a specific change m environment We 
may further that instincts arc the chief, outstanding inherent dia 
positions to action, and that thev, together with other less specific inherent 
tendencies, both inherited and acquired constitute tbe gross adaptive 
mechanism the raw material wo have called personality 

But let us inquire more closelv into tho intimate mechanism of this 
djnamic factor instinct before considering the other elements muking up 
th< total individuality 

A reflex is the simplest form of adaptive incchanism It consists, 
roughlj speaking of three parts — afferent, central and efferent — involving 
the familiar sensorj motor arc but rising to no higher level in conscious 
ness than the sensations involved in the reaction Now a reflex mav be 
considered the simple prototype of the instinct It his to do however 
with adaptation of only a limited part of the body to a change m environ 
ment whereas an instinct involves tbe response of the whole 

Like a reflex, an instinct has rou^hlj three parts — sensorv , perceptive 
and motor The first or afferent part involves the sensorv nervous meehi 
nism, the central has to do with perception and the affective part of 
emotion and involves tbe forcbrain wbile the third or efferent part 
involves the motor netve« including the svTnpathetic, and has to do with 
the viscera) and somatic part of unotion as it mobilizes the body for the 
appropriate specific action — instinctive adaptition 

Each instinct has its own particulir emotion which is the verv key 
stone of its djnamic arc. ior instmce, the instinct of escape has fear 
as Its peculiar emotion, the instinct of pngnicitv has anger, and so on 
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RfJmcvtjowl (lUriowt) TuriAri 

Pp^cllotllorap^, t^p(.cnll% m-diiMtioiia! pncliotlicnji\, is mdioitcd 
m all jv»\ilioiu iirotic di onl«r» but, as a InlJont^ of p^\c!iotu‘3 

Rufftr frt>m an oMrUiup ps\rli«m«ti>tic ilcimiit winch JiuUrmll> nfTects 
thtir pn»,n^ a this form of tlurnp^ ma\ ul«o lx ti cd with Ixticfit for 
th<“»oci'»t« riiux, iiltlioiigli whal follows applies chiifl\ to thi tnatnciit 
of the ps\i.homiirii <s, it tiiaj — and should — also lx applied to tlu treat 
incnt of the ps\cho‘y s eeith «uch inodificatioii of tochnic ns the limitation 
of intiliigiucc and nctnite of the emotional states ina\ dictate 

Basis of Recducational Method — The b-isis of ttxdiication is nonml 
ps\chologi on the one hand and abnomnl ps^cholocJ on the other In 
hort, an uiidcrbt indinp of the problem of human adaptation, of the fad 
vin“a of adaptatKin— ispeeialh tho e fulures eallid jvjaclionciirotic — ^is 
r stntial to psiihotlnnipa Not onlv this pencrnl knowledge is niw** 
sar' but then is alvs tho specific mcosiiv jn each ca‘*e of understanding 
the indiMduul ns a special problem, in which tins penorul kiiowhalgc w 
applied indiMdualistK ilh fhis, in the broad 8cn«cof tho tcmi, is psicho- 
annUbis, and is «of wwstsaida Imidian If one nccepta tlu. premi-^ 
of Inudiun philo«oplii and finds in it a sati«fnctorN etplnnatioii of 
human lx haaior, tlun a thoroupli stiida of its psjchologj and tin writings 
of its followers would lx uidicutwl, in order that its methods and technic 
might bo applied Iloweatr ultliough what follows includis some of the 
imiitd mechanism jwstulatid ba Freud and Tung it is based oid) ou 
the accepted facts of psvchologv and sets forth a methoil of annKsis and 
a teclinit of niducition wlinh, though far removed from perfection, has 
dchnitclv proved its worth in practice 

Psychology of Adaptation — In ordir to understand the prohlctn of 
maladaptatioii, it is necissarj first (o survey bricfl\ the usual processes 
of man a normal adaptation 

Tho factors of this equation of human adaptation are first, the ma 
tenal to be adapted that is, tho jnditidualitv , second, the conditions to 
winch it must lx adjusted nnneh, theciiv ironmeiil and third the process 
of adjusting one to tlio otlier — m short, adaptation itself 

Taking theso factors m (he order named wo have vuliiuht/itilij ns our 
hrat puzzle, and in order to bring it to terms, v\o must define e^nctlv 
what wo mean hv indmdualitj For tbo sake of clearness, we limit 
the meaning of this term far abort of tbc wnguc univcrsilitv which it — 
m common with such terms as personality, temperament, character, in 
tuition, instinct and indeed any other term relating to the mind or spirit 
of man — has acquired ui common parlance and m popular, religious, 
“psvchic’ and romantic literature As tho mathematician deliberately 
and coollv sivs, ‘Let ‘A’ c»iual such and siuh,” so wc shall sav, “let 



REEDUCATION VL IIIERAPT 23 

conflict between instincts more evtnR matrlicd Animal behavior is thus 
pncticallj determined bv the siim total of its instinots — its personalitj 
Certain changes mav, hontaer be acqmred. by training, so that a specific 
timuliis no longer motivates its appropnxtt instinct Experience in 
thf* simplest form— training as in domestn animals- — mav thus modify 
instinctive action But, on the whole, the personality of the animal 
remains ibout the same — timid, pwgnaeums or gregarious as the case 
mav he — and he continues to bi have aeairdinglv 

Bj means of instinct, personality then adapts itself to environmi^nt 
rather rcflexl^ — rather wondtrfuUv to be sure — but still rither stupidly 
Pcrsomlitj cannot thint ahead or backward, or indeed at all tvnd so is 
dependent for action on immediate circumstance 

In short man’s ini>tmcU become educated to respond to a greatlv 
increased number and variety of stimuli For instance the ‘ elf instinct 
becomes sensitized to respond to aiiv threat, actual or implied nat only 
to his plnsical wellbeing but to bis etbical, otial or mental mtegntj, 
to anything, in fa<t, which b" can label ‘mj” — tnv life, child, my 
rt putation, etc 

Superimposed upon all this instinctive apparatus and self-conscious 
lie 8, man has in Addition tbc powir of choice which animals evidently 
have not His instincts jnst is m all the otlier animals arc in more 
or less continual conflict First one and then another gams supremacy 
over the rest and expresses it«clf in action But unlike animals, min maj 
thooso winch ot the conflicting instincts is to carry itself out in action 
The game rooster presumably bas no choice on seeing another of his kind, 
for his instinct of pugiucitv is aroused and hia aUger must express itself 
in fighting JIan, on the other hand even though angry, mav fight or 
run, or even return gmd for evil ns he chooses 

But with all his intelli-stncc consciousness uf self, ind power of 
fhoico man can affect directlv Init oue part of instinct, namcR that of 
^-xprcssion To be «utc the ingoing or receptive portion of an instinct 
inaj be changed by training and education, eo that it no longer responds 
to a specific object For instance a bird may be taught bv combining 
the giving of food with the ringing of a gong, to respond to it as a signal 
for food rather than as a signal for flight And so bv experience and 
education, man may be tiught not to be atraid of things from which the 
pnmitive instincts would have driven him to fly 

The central part of the inatmct that i« the emotion which tends to 
express itself in specific actim is umnutihle it cannot lie changed If 
an invtmct be aroused its central or emotional part must and will follow 
inevitably From this we draw the important conclusion that one cannot 
be held responsible for the presenic of imotion One cannot help being 
angry, one cannot help being afraid, and this holds true for any other 
primary emotion 
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\n mi\ then !« b«h1 to Ik n much magnifietl and compounded 

rclkx, iinohiiif: the rr'<p<iJi*f‘ to cmiFoiiinent, not of a ningli part of the 
bod^, hut of the whole oimnnl Ilio pr»mnr\ Miiolioii uhieh U longs 
cTclusueh to Its o\m particular instinct, and cm W nrotistal oiil\ as pirt 
of that instinct, is that element wliicli \io ‘Ml’ Ixitli ns n “feeling nnd 
ns an impulse to specilic action, and which, lirgiK through the sampa 
thctic ncraous s\«tem, hut al«o throiif^li the eeiitrul lienous sasftin, re- 
ornin,.e3 the glaiululir nctuitus, puts the inii«/ ul itiire in readiiu «, nnd 
appropriatih energizes the canliortspimlora and other “sistims’ thus 
niohiliEing the l»od\ for iinimdintc nnd specific action 

IIow iniiia and what are tin pnmarv instincts (aimjmsin,, pirsonaliti ? 
That IS a «iuiatioii ulncli should not Ik. loo difiiiiteU answeretl m tiic 
pnsent state of our kiioa\le«lg« Hut for the pnictieil purposes of tlic 
plosieian the in«tincti\o pn dispositions mn U roughU divided info 
tho c which applv pirtieulnrh to self, nnd thov on the other hand, which 
have to do with race or litrtl llm«, undtr the fir«t head, we have self 
preservation with its two opj»o«iteh acting fiiefors (1) escape, motivated 
ba Its prop< r emotion fear and (J) pupiacitv, witli its emotion atiffer 
llicii, among instmotive dt«fK*silions winch are di«tnicflv for flie herd 
wo have the gngnrious impulse and the eonsinicfivo and acquisitive m 
stiiicts while tlic mating nnd piniitnl instiiict» obviouslv have to do with 
tho pn enatioii of the nieo or sjiocics 

\mong the hss specific lll^tlmtllko tendencies, ifcUougiill adds to 
this list Svmpathv 'aivgcsfihilnv, Conlrasuggistibilitv, Imitation, Plav 
and tlic I mulitivo Impul t 

Gro 3 behavior of th< imlivuluni nninia! innv !«? said to ho dctorminevl 
priinanlv b^ the action and intcmction of the nistiiicts ]u«t cmimeratevl, 
111 response to changes in his environment 

In the other niiiiiinls instincts are nronsrd onh hv their appropriate 
objects In the supennUlligeut animal, inm, however, an instinct innv be 
aroused bj the idra of that object, bv o Riinilnr object, or iiuliotl bj a 
dissimilar one which is onh mdirectlj associattil with thi pnimirv object 
It takes a loud noise to set in motion the instinct of flight of a bird 
whereas the memnrj of an eaplosion or the thought of an iinj>oiidiug 
danger is capable of arousing this instinct m man 1 urthcnnori, man is 
conscious of self — which the other animals, prcguinahlv, are not He pic 
tures himself in any situation which concerns or inav conecni him, and 
mav thus go through, in an imoginar> waj, scents more or less drunntie, 
and, going through them even in his imagination, the appropriate instincts 
will b< aroused He will he conscious of them m terms of their emotion, 
and also in terms of their spctific impulses to action 

^MlLro several instincts arc simultaneously aroused hj a complex 
clnng< of environniLiit, the resultant response must inaiiifcstlj be tlie 
action either of an instinct overwhelminglj stronger than the rest, or of a 
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on apathetic', a cheerful or i gloomy temperament as an asset or a h ibility, 
as the case may be 

The last element on the personal side of the adaptation problem is 
character Again we shall haie to this term an arbitrarv limitation 
in the manner of the mathematicians I ct character stand for the sum 
total of the effect produced bt ehoi« and intelligence — applied according 
to ocial, moral and ethical standards — npon the reactions to euiironment 
of the raw material of persoualita and temperament Thus a strong’ 
charaeter is one which realizes its ideals and purposes in action, whereas 
a ‘weak” character may ha\e high ideaU but expresses them in action 
cither imperfectly or not at all 

Indnidmlily is then persomhty modified m its reaction to environ 
mentby temperament and character (that is vitelltgenee) 

As to the factor of environment m this problem of adaptation it 
includes all the end products of the personality For it is compo-'cd 
manifestly of countlc s other individuals as well ns the obvious physical 
elements, beneficial and harmful to the individual and to tho race This 
factor may, therefore, be rou^UU divided mto the physical and social 
The physical ekments m civilized life ean hardly be said to constitute 
a psycholooieal problem in lliemsches except for a very different cl ss of 
case from that with which wc arc now concerned The social elements, 
however, are those elements which are the products of (mlization on the 
one hand, and, on the other, present tho very difficulties which test one s 
adaptability 

The history of civilization s emergence from savagery is repeated m 
many respects in the evolution of the individual from irresponsible babv 
hood to citizenship Child ttvimng upbringing and edutaticin consU 
tute the chief environmental aids towards attaining more skillful, more 
intelligent and more unified adaptation towards guiding and forming the 
growing, individuality from the unintelligent, instinctive level to the in 
telhgent and tthical It is thus that habitual attitudes ore formed and 
personal moral traditions established Environmental influences are 
baneful or beneficial very largelv if not cvclusivelv from tins point of 

Of course the social environment may be too easy or too bard It 
being too easy, that is arranged to adapt itself to the mdiyiduil dtraind« 
It “spoik the individual and a grown, spoiled child results It may be 
too hard especially prematimlv too hard demanding an adiptahihty that 
the individual has not attained thns forcing him to regsrd the adaptation 
as impossible, the world as his encmv, and throwing him back into an 
unsocial clf protective (instinctive) attitudv 

However environment rarely if e\er furnishes in itself the causa 
tive factor in the therapeutic problem of the psvehoneuro es except from 
the point of v lew of early influence, training education and 8u;^estion 
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Tlio one pnrt «lnch j? under tlio dominion of choice, under the direct 
power of the w ill i' the third pirt of tlic inMinct — its rxpn<»si(m in action 
^Inll 8 re‘»poii'»ibiIit\ for self pmdance licpins and ends with this part. 

Itcnliziiu; tint man nin\ choose to which out of his conflicting in«tinc- 
tiTO inipiiNcs he will gi\t ixpnssion — ^knowing that lie can, h\ an net of 
will, changt the winktr of two conflicting impulses into the stronger — we 
^n^ nsk what luflucnees his choice, inele|>cndent of, cion contrary to, 
the strongest instiiictno forces ^\e must confess that here then is a 
gulf m our knowledge \\e cannot esohe the superior force from the 
lower ph\3iohvieal iiHclnm*m, nor can we find its origin in the highest 
and most subtle mental mechanism It inaj he n so-cilleil “higher in 
Btinet, a product of hiologieal evolution, or, to avoid religious disputation, 
call it ‘epiritinl force Wc do not know where or how it exunes in 
Its origin 18 auporsensihle, hut it is there This force manifests if«elf 
in the inner and higher self which presides over the lowir, self-conscious, 
scnsor> motor apparatus, niid through its oxceiitive the will, it fiiinlljf 
doternuncs the h liav tor of what would olhorw i«e lx the me re animal man 

Ihe Ixliavior of tlu hi,.hcr animals is, then, dctermimd In tin oimflict 
of instincts tin stnuigir in each instance wiiuim,^ out nml expressing 
Itself direetlv in netion whereas mnii’a Itohnvior is determined hv the 
action of his will upon this conflict He u«ts the energies liU rated l)\ 
tho instinctive mecliaiusm, hut h^ means of his will In guides the expres 
Sion of these enerf.i(a so that thev innv corrcsjxmd to certain higher 
standards— social monl and spiritual Man is, therefore, not merch 
subject to conflicts of instinct hut to conflicts Ixtwccu whitlitver iniv Iw 
tlio dominniit instinct and thi idea) which stands in opposition thereto 
Aiij resultant action must then involve the tcinpornrv defeat of citlier 
the instinctive impulse or the ideal, or it must result in a compromi o 
or a stalemate 

TempFramenl is another element upon which man inu«t uso his power 
of choice, his guiding will I3v trnipcrament 1 mean an inherent ti ndenev, 
ns inherent ns instinct hut involvnip, the affective Bide of emotional life, 
and verj likely determined oomcwhnt bj the phvBiologicnl utatiis, nc<iuiroil 
or inlicritcd It is a quahfsing ohmviit difhcult to define — hut in effect 
it predisposes the individual (o over respond or under respond, to ho over- 
sensitive or insensitive, ns the case inav be, to the more or less Bpecificnllj 
painful or plcnsurahU elements in his emotional netivitj This pain 
plcasiiro clement of emotion is to all of us an important motivating in 
flnence, but some arc more sensitive to it than others Iho degree of 
this Bcnsitivcncss is however, directlv amenable to tramin^ and power 
of choice, and therefore if abnormal, can be considered from (he them 
pcntic point of view ns n temporarv evil, if it K an evil at all Tor in 
Btance, such sensitiveness ma> staj just neiisitiveness or it mav he de- 
veloped into Bpei.ializcd and purposeful appnciatioji We mn|> thus have 
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or the lijbterieal form, depends on the mdmduahtj- The poor, substitute 
adaptations are tho e m short of an intelligent or non suggestible a pug 
nacious or tinud, a selfish or altruistic mdmdnal But wbatcier else he 
maj be, he is aluais to some decree h>persensituc 

The specific md characteristic tendencies which constitute the psyeho- 
neurotic risk or Iiahiliti ire 

Oiersciwiiiieness to Emotion* an<i binsation'i — The primar\ basis is 
a temperamental prtdispo ition f> <n«rrf&poud to their picasurihle and 
painful elements the sccondaiw ha&is poor training and discipline, al 
lowing this predisposition to become habitual in action 

Pelaliie Unhalanci of InsUmts — For instance (and most commonly), 
the basis is a relatneh overactne instinct of self preservation with a 
consequent prominence of fear and anoCr the secondare element is mis 
apprehension of tho significance ot thes< emotions, and therefore an ev 
agocntion both ot their affectnc and phisical elements In short it is 
this instinetiie unbahnee which mikes the general temperamental sen 
sitiveness specific — to fear or injx^r for example 

iSuj'j/csItl'ilily— Wlicn sivg^^stibiliti is combined with an inherent 
prohablv inherited tcndeni% to dnsoc iition of twnction tins secondanlj 
accentuated hj wrong training results in maladaptation of the hysterical 
type 

Character Faults — TIuse arc usiuIH a lack of training and disci 
phiie, with x consequently imperfect connection between ideals and per 
formance, which results in an egotistic tape ot maladaptation 

Fnuronnunt — Lasth, the emironmental conditions mat be so ter 
riflcalh hard, both socialK and phtsicslK as to defy the normal power 
of adaptation 

In General — The pstchoneurotic adaptation shows a more or less ex 
treme tendency to short circuit » n the lower instinctive level The 
ludmdualitt docs not respond as i whole but n icts ouK in part show 
mg a break in the integration of character in its re'cpou'ie to life \ 
tendeno to oiemiobilization of energy, a dead level of intensity of ef 
fort irrcspcctite of need, is the commonest form of inifficiencc exhibited 
by all types 

It IS to be noted that all ol these characteristics are iound in the per 
fectly normal indiMdunliti It is onl\ when they teciino exaggerated 
or relatnely unbalanced that they constitute psychoncnrotic tenden 
cies 

It must be added that usiialh ca cs. do not fit definitely into any 
one (lass, but seem to belong to scicral and yve must l>c satisfied to label 
them according to their mo t predominant characteristics This is to be 
expected y\hen one considers of what complex and variable factory in 
divijuahty is composed and vihen one realizes that it more than any 
other element determines the type of syndrome A diagnosis based on 
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Thcrpforc tins a'poct of tlio pmWtin Ins to do oiiU %\ith prc\pntion, not 
M itli cure, mid Ix-lmipi to tlio rralin of Ah tilnl II\gi< nc 

To siitnimnzc tins sums of tlie problem of ndnptntion, esn av 
that adnptUion of the ihdniilinl to Ins mor-thatiging (ininnunoiit in 
\oUes lu the tirst place simple reflex attwti, is far ns minor phvsual 
cLsngis nro comcnuHl hut in tiiictiic it ictinns inoditiiHl h\ intilligi nee 
and cliametcr are iinohed whin adiptntioii ri«rs to tin digmtv of human 
conduct In short vhin adaptation niches tins digniti, iht factors of 
the equation an on one sidi, tmhntlualihf itnludinp, per rmnJiiy lem 
lygrauicni niid ehnntfler and on the other, tlniigin,, ent iruunifiil 

llaMiij, this rough (spiation of adaptation in lumd we art now rcuh 
to dNcu'S tlu iiatun of iho c forms of milidapfation cillitl the psicho* 
nouro cs. 

Psychology of MaUdaptatlon — AIalAdi]>tntion is pirtnl or comjilcte 
failure to ndju t auccc"f«H\ to the responsilnhtirs and opportunities of 
cnilizcd life It IS a sub'titnto for, and a inodilicntioii of successful 
adaptation The tciuUncx to milsdnptation is noninl—Htiiiuiioii to all 
mniikind — and iK'i'omcs a subject for nislucatioinl utt ick, n inislicil prol)* 
lem oiih when it ri«c3 in degree sufluunth tolhn iti n or iictimlh to afTi'ct 
well being and suite s, 1 bin it amounts to a tlimtcneil nr actual psiclio- 
SI9 or psichoiKurosis Inn<iniich as reishuation il th<np\ appliis e-> 
pceialh to psvclmuiurosts and to psichosn hrgih if nut cxclusivtlc, 
as far as their superiiiipn ed psiihomurotic iKiucnts are concerned, onl\ 
the psschoneurotie tspc of maladjustment will Ih considered hero 

Psychoneurotic Maladjustment — Onl\ tlu iiiiinciliiti exiitinp cm o 
of psichoneurotic ni dndju«tmrnt cnti be hmnd in cuMMument Lreii 
then the cm c almost inrnrnblv pnnis to lie more «jieeifie, that is, it 
IS not inherent in the particular clnngi, but di tincth in the fact that 
there has been change — a change denmmhng adaptation Ihe source of 
the fniliiro in ndaptntion cjn howeiir, K found lu some cxnf,^irition or 
some weakness of one or more of tlio elements con titutin^ the nonival 
nidniJinlitj Tins esu e is to be found in an oicr t nsitnc fempcnuiHiit 
usually combined with «omc nJiti\tl% oierictno instinct, or in «omo otlier 
imbilanco within the equation of iiidiiuluilit\ Tims, 1 irgch indopiiuhnt 
of gross environment, those maladapt itions tiikt plui tht nricti in each 
case being detcrininocl hi the imliiidualiti of the pitrent 

Irrespective of tipc, all ca es show a lack of adiptahilite to the com 
mon clniiges in eniironment All show tint common hiimiu tendlnc^ 
to ‘short-eircmt” on the instiiictnc Itsel, but thc> show it to an im 
usual degree A brtik of integrity lH.twtcu tho indnidinl and tho en 
Mronnicnt results, and instead of responding to n situation ns a whole 
person, the unitj is broken and tho response tends to bo a mere nnction, 
satisfying neitbcr tbe instinctne demand nor the needs of the situation 
AVhether this break of integntj takes the neurasthcnii, the p9\clinsthcmc 
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With hj'persensiti'venes3 there iisnally gees increased imagiuative 
power — surely an a set wherL it is controlled by intelligence and good pur 
pose and a liability only if allowed to run wild 

In short, those having the tendencies which constitute the psychoneu 
rotic liahilitj al o possess, in those same tendencies, potential assets far 
aho\e the average They are included in that invaluable group designated 
hj William James as the ‘tender minded ’ 

To return those among them, who have broken down to full useful 
ness, to help them in their stmgclft, is a ta k vvorthj of no end of effort 
and ono who undertakes it must realize their worth or, through hia igno 
rant prejudice, he w ill fail 

Object of Reeducation — It i particularly important to keep the 
main object of tho reiducational method cicarlj in mind throughout 
its application This object is the restoration to full usefulness to a 
world which needs them of people who are only temporarilj disabled A 
mo t essential and integral part of this object is permnnenoj of cure — 
in short, the prevention of future breakdown ’ To see that tins result 
IS not only possible, but is the immediate and direct object of cverj item 
of the treatment, Ins obvious suggestive value Moreover, it gives a 
vital inleresl to even the dullest detail and helps to ktep the morale of 
both patient and pbvsician at an effectively high level Reeducation 
must Lot aim onl^ at the re torati jn of functions, but must try stronglj 
constantly and particularly to revivify normal ideals for the whole strue 
tiire of mental and physical training would collapse without its object of 
normal, serviceable life 

The Means — The instrument that this method u^es is the patient s 
own intelligence, his own critical faculties bis educability The material 
It gives this instrument to work on is knowledge — knowledge of its own 
nature and capabilities understanding of its tendencies to bungle, and 
familiar comprehension of the technic nectssarv for the successful ap- 
plication of this knowledge to the problem of adaptation 

Method — The first step in therapeusis is taking the patient s history 
As has been said in a foregoing «ection, this process is beneficial or harm 
ful to the patient from the point of view of suggestion according to 
how it 13 done This fact is mentioned again, as its importance cannot 
be overemphasized Furthermore historv taking in ca es particularlv 
suitable for recducational treatment i especially important, since much 
mvaluable diagnostic tvidcnce may be obtained m regard to the patient’s 
inherent personality trends habitual reaction^ personal traditions and 
temperamental quality Everv item of this sort is a therapeutic guide as 
well IS a dngno tic aid 

Exactly the same may be slid of the physical and neurological ex 
amination It is of su^^stive value or harm according to the technic, 
and IS also of diagnostic value bevond that of the gross physical find 
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ctiolop in tlic«o cnecs >1 then olniomh more helpful, ns it denis directlj 
\Mth the iiuli\idunli«tic pc'cnlinritie^ which nre Iwth the guide of thorn 
politics ns well ns its ohjectixc 

The psschoiKumtic linhilits al«o expresses itself in mare general 
terms It is a innhr-iip uhich tends to go to cxtrtnies — to uork nt ter 
nlic peed and thin to colla|*se, to likt or to dislikt ixtrenuh to bo 
con t ions of p( If in t( rnis of p« iisitiniis and rinntiniis nthcr thnn in terms 
of purpo t phn and nliilits , to lie conscious of tin. world in tenns rather 
of how it iitTts.ts Its possesMir than how he ma^ nfTect it lh>idcs the 
teiidciic% to shortiin.uit on the iiistmctitc hecau c he OMnalties emotion 
and sensation he tends, on the basis of this OM nnluntion, to mistranslate 
tlitir signifn nice uiul draws hmid, gimnl fnrmtliitig conclusions — 
especinlh that he is fund inuntalh in'ido<|inle niid cannot lie ixpetted to 
coiitrihiite a full share of tlTort Mnnv of the c theories of inadeqnaci 
arc pirt of a mechanism of is< ip* If u ikt-oii ennnot lie ol>- 
iiou h escapes the responsibility of tn/tiuj and the sligiin of ssMiig “f 
won t 

The expression of tlio instinct of escape, howeser, takes other forms 
liesides this ratnmnlizatiou llu short eiixuit me\ Is histtncil or it 
mn\ Ik. mercU < motional as in a child who gi ts align nt his non success 
and swifth and uolenth transfers his nngir to (lie rrcilitniiit foi or per 
son, working off liis temper in an explosiie, pugnacious and nhiisnc wnt 
The piths of escape are mans The child w-lm tries alnortmllj hard for 
an ahnonnalh high (msition and reputation for pirfiction is escaping the 
piin of criticism and hhmc to winch he is ahnonnnlK sensitive Or tins 
same escape may be cfTocted bv deception or by nggrevsion, the latter Icing 
akin to the blusterings of a frightened man 

Psychoneurotic Assets — On the other hand there an ns its to off et 
the liahilitii'8 of the pavchoiieiinitic tendiiieics 1 ir t on th< li«t is pen«i 
tivciic«s This, though it is so often the hisj* of nnhulnptation, is not 
111 itself neiossinly liiimful or usch-^ It is a Miluahle risk It is 
os a matter of fact a quahtv winch, if midcrsfood hv its po«sessor and 
valued in tonus of its usefulness, m«v and should Ik conic one of Ins 
chief assets Comhnied with clear purpose and nitd!i„(iui it oonsti 
tutes one of the outstanding clnnetcnstics of tlie mo t u efnl and tlie 
greatest citizens of the world Ivot all hvpir«ensitive people hrcik down, 
but It 19 those whose training and other eiiviroiimenfni indiicneis combine 
with ignorance to sidetrack them who suffer hmkdowns The others are 
those from among whom wc choose onr leaders Comhnied with nitel 
ligcnce, this hvpcrsciisitiveiiess places one more quicklv niul coinpletelv 
“in touch” with anv situation involving others It makes, so eombined, 
for greater appreciation and mtelicctiial ability, greater finesse and suc- 
cess m adaptation It is a two edged weapon, hut its possessor need not 
turn its edges on himself 
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that, mdeeJ, the 'very •sensitiveness which, has caused him inadvertently to 
break down can be made one of his greatest asset** as is the case in all 
the people be considers great Naturally to overcome this prejudice in 
the patient, the physician must be free from it himself The man who 
IS Ignorant of the pioblcin of adaptation and is blinded by prejudice 
to the fact that the psjchoneurotie di&cultics are the same as his own — 
different only m degree — is htlcd neither by kuowlcdgt nor bv personal 
attributes to undertake this form eif therapy 

Having made at least a beginning of destroying obstructive prejudice, 
the next step is to explain to the patient tlve object of the treatment, the 
rationale of the method, and to give him an outline m some detail, of 
the various teps to be followed The phvsician s relation to him may b( 
described as partly that of teacher, partlv of trainer, be being part pupil 
and part athlete 

The object — full restoration to usefulness, ability to progress toward 
the realization m action of his ideals — cannot be too clearly nor too 
forciblv nor too frev^uently emphasized. 

Process — The process itsclt ot rec«lucatJon is fundamentally that of 
tcachiDj, imparting information, and should first cover the general field 
of psychology, that is, tiormil man’s adaptation in a form suitible to 
the social and educational status of the individual Senisorv motor mecha 
nism, instinctive reaction* and intelligeiico in terms of judgment and 
choice, with the rule each plavs m adaptation are some of the most im 
portant and useful items of general psychology to bo taught Tins part 
of the subject, if taught in language and with illustrations and analogies 
suitable to the social and educational stitu* of Uie patient may bo made 
both interesting and stimulating hiext the subject of maladaptation, 
with plentiful examples from evervday normal life, may bo dealt with 

It IS best to trcit the subject thus far from an entirely impersonal 
point of view simply as knowledge valuable to my one, although the 
patient inevitablv tends to make personal applicitions as he progresses 
This does no h inn Bather jt does good for often a person will himself 
apply a truth to himself in a wav which he would bitterly resent from 
another 

A consideration of ideals, their importance in the problem of adapta 
tion, the common difficulties of their realization — again as a largely im 
personal subject— is the last very iraportant part of th( first, general 
phase of rvidutalion 

The next stage is that of aiding the patient to apply the general 
knowledge, just acquired to his own specific difficulties In «hort, it 
might bo called the stage of personally applied Mental Hvgiene Aid, 
not on!} m understanding his specific difteulties of adaptation but in 
applv mg this undtrstandmg to his daily thinking and doimr is now the 
mam effort This twofold object may be accomplished, first bv help- 
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ing«, for during lU progro'^t out inn\ nbtflui miIiiiiMl diagnostic hints as 
to tlip pitii lit 9 iiidi\ idinlntic n actions and duncti nstirs 

Both of tlie 0 prclimmar\ proctdiins nrr, or innj lie, of rccdiicationfll 
value ns well provided the ph^tniiaii Letps tliH imssibilitv before Ins mind 
and tnhes the trouLle to explain the puqto os of tin various pnKcdiires ac- 
cording to their ri'cdncatioTml taint 

In making a dnpiosis, one cannot lx flitisfie«l with tint fonn of 
‘ begging the (pie tion ’ wliitb is called a “diagnosis bv < xelmioii Iherc 
13 nlwavs a reason, a suflicieiit canst for n psvcIiniH iirotic di order, and the 
diagnosis dots not ovist ns siiib until that enn i, wlicther it In? hrgeh 
situational hrgilv personal or a ‘ htllc of loth, lx found Inrther 
more a diagnosis should not lx* accepted as coinphti, or even sufiicunth 
specific cfTcctivelv to pnde reeducation until at least a goixl Uginning 
has been made in the mstttr of cstimatuii. tlu pitients instinctive 
make-up— -his tempi rimeiit, Ins degree of snggistibilitv, his grade of 
intelligence and his digroi of education and cultivation Tins defining 
of the diagnosis must K eloiit with grt it can tdititivtlv at fint, ver' 
open mindcdlv , for there js daiige r of trv iii,^ to fit nil p iticnts into nrbi 
trarv <)a ses t<Ki ipinklv and loo iiiiicli as a mittir of routine In this 
son c, the dingnosis nnv be allowed to develop toward completion ns the 
CISC progTC ses w\ule tin plivsn i m innsl guard it against liis own prejw 
dices, personal tr'iditious and feeling 

Technic — The tir t «»l>stmle winch rvediicstion meets and the one 
which scverelv tests tlie phvsicinn’s technic, is prejudite—prejtidice on 
the part of the patient against Ina owm diflicultv In this he onlv shires 
a popular idea which inav U fonnulated sornewlnt ns follows People, 
if thev are sick have something the matter with them that somctlniig 
must be a pbvsical di cisc or deformity, e! o it is iiotbiUr. If, tbca- 
fore, a person is sick and bps jiofbing plusicil the matter with him, he 
is just fooling himself or he is ciijoving n make-bclKvp sickness ’ ‘Nine 
times out of ten the pitient will nlrendv have bfcn told hv otherwise per 
foctlv competent phvsicinns, “Thcre-a nothin^ the mitter with vou” 
Thej mav even have added to this dictum ‘ \ou just imagine voit’rc sick 
Forget it ’ The patient, on the other hand, knows, is convinced, tint he 
IS sick Likewise his self respect necessitates rejecting tho hvpothesis 
that he is just a silly fool, or that lit is merely amusing liimsclf lie 
knows that ho is ‘not tint kind of in ass,’ and so goes on to seek fur- 
ther advice, hoping for relief, not onlv from liis suireniig but also from 
tho intolerable allej,ition tint he is a sillv or unctliicil milingerer So 
it becomes a task of the first importance to remove this obstin ite prejudice 
bj replacing the ignorance upon wliidi it is founded bv knowledge of the 
reahtj/ respeclabihly as well as the permanent curabilitj of liis tv pc of 
disorder Tho patient should be assured tint ho is in no wiv in object 
of scorn or ridicule, but quite to tbc contnrv, is in (vccllent conipnnv , 
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In short, the patient’s phvsiologjcal condition should be carefully studied, 
from the correctne, as ^\ell as the prophylactic point of view 

Continuation of Treatment — \a the object of this method is adapts 
tion it cannot be attained away from home, away from all that to which 
the patient purposes to adapt him elf On the other hand especially in 
severe cases, it is very difheiilt if not impoMible, to carry this method 
through successfully without removing the patient temporanly from his 
environment It seems best, therefore, that a sufficient time be gi\en 
up exclusively to reeducation and retraining — that the first stage of re- 
education be considered a going away to school ’ and be madt an abso- 
lutelv objective and, for the time being, an exclusive busme s After 
the requisite knowledge has been acquired and practice m application 
sufficient to clinch that knowledge then the second stage of reeducation 
namelv, application at home, is m order It is perhaps the most impor 
tant part of the whole treatment, for it constitutes the final test of its 
efficacy and tho fir«t step toward permanency It is therefore extreipely 
important that a definite, eicn though longdistance o\er3ight be mam 
tamed, so that tho patient may ho advised, his application corrected, hia 
successes consolidated, his failures explained as he progresses It is often 
■wise to arrange definitely for a return visit, a supplementary treatment, 
to take place a few iveeks or a few months after tho primary reeducation 
has been accomplished A short re\iew in the light of the patient’s recent 
experience on such a trial tnp is often mo t effects e in driving home 
the most important points of his recently acquired reeducation 

Not infrequently the physicun who deals with these maladaptations 
finds that to complete lus work he must act as industrul adviser to his 
patient and sometimes even as employment agent Indeed, like an old 
fashioned family physician,’ there are few jobs which he must not be 
ready and willing to include as a matter of course among his services 
Erom the sery first contact, the mam object must be kept in view — 
restoration to usefulness It mu<»t he constantly in view throughout the 
active stage of reeducation, and finally it must be kept equally cleirly in 
view during the final phases of home application In short, it must never 
be lost sight of, either by patient or physician, until it has been attained 
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mg tlic patient to find Inmsclf in terns of personality and temperament, 
and to understand liis disorder in terms of tlio tendencies uhich produced 
it, ns ucll 03 m terms of tlic gross type of maladaptation ubicb it, as a 
finished product, exhibits 

Sccondh, aid in tbo appUcntion of this comprehension to creryda^ 
d<png and tliinkmg is made more eiTectueb\ means of a ucll planned dar 
Xfie schedulb for such a da\ should fit the patient’s physical as well as 
mental state, and should contain work, play and rest m definite, pre- 
determined quantities, each m propt r relation and proportion to the other 
The Items of such a schedule can then Ik* uhhI ns jMiints of practice as well 
as object lc««ons in the failure or success of tlio patient's technic in adopta 
tion Such a schedule provides immediate, practical experience, giving 
opportunity for conatructivc criticism and tactful encouragement on the 
part of the plnsicinn 

Occupational therapy is here of great value It offers opportunity 
for constnictiac work, objective action rMuUmg in concrete nchie\ement, 
winch may be made the basis of rctiiming self-eonfidcnce Besides, it is 
incidcntalh a great help m using, to tbeir advantage, the emotional cner^ 
of the ovcrmobilued It furthermore offers opportunities for teaching 
efficiency in then e of ciiorgica and for actually dtmocstrotmg, morocasih 
and more clearly tiian could an> purely didactic method, how this may 
ho attained Occupationol therapy, houexcr, would ]o«o half its efficacy 
were Us objective and its relationship to the rest of the treatment not 
fully comprcliendcd by the patient It is an important aid to rci-duca 
tion indeed, it is a very part of it, and should be treated as such 

Suggestion has already been dealt with m a foregoing section but it 
must be mentioned here as a part, and an invaluable part, of reeducation 
Formal direct suggestion, with hvpnosis, is to be U’«ed only with highly 
suggestible patients for tho removal of some hysterical disorder which 
obstructs their progress Indirect suggestion, however, should bo u«ed 
all the time with all cases, as an element modifving tho efficacy of each 
item of the treatment, from taking the history to the final discharge 

Adjuvant Agents — It is necessary here onlv to mention the Items of 
physical hygiene which obviously aid tho patient’s progress from dis- 
ability to full usefulness, for it goes without saying that all such means 
should bo applied not just for their suggestive valuo but because there is 
almost always some secondary disturbance of the vegetative mechanism 
and frequently intercurrcnt physical disorders in tho course of a psveho- 
neurosis which call for correction 'Ibeso secondary disorders may even 
bo of a nature and a degree of seventy capable of complcfclv obstruct 
mg the progress of recovery Therefore, duo attention must be paid to 
the diet the regulation of the bowels, the quantity of water ingested both 
at and between meals Tlio amount and typo of exercise should be pre- 
scribed very definitely and corrective cxercists given if they be mdicntwl 
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Specific Defense of Host — Tlip lif«t on his side, protects himself by 
the elaboration of antitoxin to neutralize toxin of substances which act 
injuriouslj on the imadcr, bactinolyoins or b\ tho engulfing and diges 
tion of bacteria by raigritory cells of the body As m tht non infectious 
disturbances ot physiological equilibnum the reactions of the body tend 
to readjustment bj the elimination ot abnormal substance-,, expressed 
clinicallj, infections tend to result in immunity The formation of de- 
fensiie substances is to a Ur^^c extent specific for each organism the anti 
toxin formed to defend the bodj against diphtheria toxin will neutralize 
only diphtheria toxin tetanus antitoxin will neutralize only tetanus toxiu 
Blood which IS bactericidal for typhoid hicilli may have no effect on 
plague bacilli The specificness of the defense eompheates the study ot 
immunity, but need not preclude the conception of it as a chemical 
process as yvill Ite seen later, the speciticity of antibodies argues for an 
adjustment of chemical stnicture of a particularly tine nature, not rec- 
ognizable bj the ordinary methods of clinical examination at our com 
tnand In recent wears atteninn his been directed to the consideration of 
reactions which are less clearly specific and concern the general problem 
of inflammation rather than the special invading organism 

Specific Therapy — Specific tbcripv aims to assist the natural forces 
of the body in their stnigje with the mtading organi ra, either by sup- 
pljmg substances which shall neutralize the poisons oi the intader (anti 
toxin) or bv stimulating cells of the body not engaged in the struggle 
to reenforce by the formation of various ontibcxUes the efforts of those cells 
alreadv involyed in a local infection 'api^ific therapy also is concerned 
with th< application of certain drains either in their natural forms or 
combined m organic compounds which shall a''t injuriously on the m 
vadmg organi m, at the same time leaving the cells of the host unharmed 
llercury and quinin are commonly cited examples of the former class 
arsphenamine and other similar combinations of arsenic of the lattfr 
Thus far attempts at specific ibcmotlierapv have been successful for the 
niost part in tht treatment of non bacterial infections such as those due to 
trypanosomes or spirochetes Studies m vital staining in which various 
djestufts are found to combinr with bacteria pving reactions dependent 
on the chemical constitution of the cell substance are suggestiy e of the pos 
sibihtics of chemothcrapv 

Immunological Reactions as Physicochemical Processes — Studies of 
the disturbances of normal equilibrium which take place in the tissues 
and fluids of the Iwdy in response to the introduction of foreign substances 
of bacterial or other protein nature have resulted in the discoverv of an 
'tnmenve number of facts and the demonstration of a number of prop- 
erties of normal and immune crum which constitute the data of immunol 
The further diacov crj of new facts and reactions has been facilitated 
b\ the grouping of facts already known into systems and theories such, 
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IMMUNITY 

Chemical Nature of — WI kihxit iIu |>li\<iolopiPiil privr* m of the 
l»o(l\ arc lutcrfirtHl vitli nhotlicr In llio invasion of micnxTjnni'tiw, or 
from omo otiur plivaicnl or ilumnol can i tliirr n^ulls a ones of 
plnsicnl nii<l clumionl cliaivw not jm nil kforo wliirli nt* cill di«pa‘c 
These new clnnpcs arc tlic outcome of <homicnl iind. ]>!iv«icil n irrin^c- 
inents which imt«t follow on the iiitnHluctio]i of jKwViih fauces into the 
8v«tem of 8ul>vt«iic<3 pn.vioM'vh in plnaiolo^jcal i'.|nim-ri«m The iiat 
tirnl tenJenev of plivsiolo^Kiil prcHc^^s is tolrituni lo jionnil 

and BO m the vast inijontv of ci cs intorfcreiMc with tlm plivsicochemicnl 
processes of the bo<i\ results m onh a temporarv disturbance of normal 
function Tlie rttttni to normal fiiii'lion nn\, howovir, /c delavetl and 
clinical otpenenee and labornton iv|>crinient tenth tint under some cir 
ciiiustances the rotiini to normal function mn^ V hastem^ b\ the givinc 
of certain drugs or In the application of phvsicil nyiit« winch net b' 
rendering the cni»e of disturb met inert, or b\ stimulating the phvsi 
ologic processes to more npid action 

Development of — llu problem of reeovtrv from nfixfious <Ii ti-e 
or the development of iminiinitv, mnj In. conceived o ns involving a 
senes of readjustments of disturbed plivsieocheimcil processes, quite 
similar to those in non infectious forms of di e ise 1\ eii ,ve to do il how 
ever, with two antagonistic groups of proco scs tlioe of the invading 
orginism and those of the host The outcome of tic 8tr»gp.)e Iwfuoeii 
invader and host will depend on the resultant of tliOc extrimelj comple’c 
and interrelated forces Ibcir adjustnunt is one if great deliciev and 
seeraingh unimportant factors mav serve to «wnv bo bilniice to one side 
or the other The invading orgaiiisin maj extriita unfavomblo action 
on the host bj means of a soluble towi in the one nsc bv to-vic sub tnnccs 
set free bj its death m another, or perhaps bv aeclianiealh causing ob- 
structions in vessels and thus interfering with tlufunction of vital organs 
34 
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of the body in response to different Linda of infection As might be ex 
pectcd, any deviation, however slight, from the prescribed method of 
preparation of reagents interferes with the phjsicochemical conditions of 
the rt action and results in discordant reactions 

Chemical Kature of Antigens — The structural and physical relations 
of the substances which have antigenic properties (that is arc able to 
stimulate the production of specific antibodies uhen introduced into the 
living animal) are of interest, not only from the point of scientific re- 
search but by reason of the direct bearing of the question on problems 
of therapy None of the substances the exact chemical structure of 
which IS known, possesses true antigenic properties although it is pos 
Bible that certain poisons, for txample whose chemical structure is knowTi 
may combine with albumm by a process of adsorption to form substances 
having specific antigenic powers, as ciidenced by the formation of anti 
bodies for these poisons or their combinations (Pick) In general the 
presence of protein m a substance is essential to antigenic power The 
number of thi antibodies produced by antigens probably vanis with the 
sue of the antigen molecule Thus dipbthena toxm produces ouh anti 
toxin, and may he regarded as monovalent in distinction from polyvalent 
albumins which give rise to a number of immune bodies such as ag 
glutinins, precipitins, and lysins in the same serum The valence of an 
antigen appears to be closely associated wub the size of its molecule, as 
shown by the relatively mor< rapid diffusion of monovalent antigens, such 
as diphtheria toxm or cobra toxin through osmotic membranes, as com 
pared With polyvalent antigens The alteration of albumin bj splitting 
it into Simpler substances changes its antigenic qualities and eventually 
destroys them entirely 

The reactions of antigens and their antibodies present in many re- 
spects a close analogy to the reactions of other colloidal substances 
Both are influenced by physicochemical conditions such as the degree of 
acidity or alkalinity of the menstruum relative solubilities and concen 
trstion, electrical charge temperature and surface tension 

Landsteiner has divided the reactions of immunity into two groups 
the first of which compri'ics those involving the simple union of two 
colloids, as exemplified m ags^utination, precipitation and tho neutralira 
tion of toxin by antitoxin , the second of which includes those reactions 
involving the solution or destruction of cell membranes through the action 
of colloids (antibodies) on the Jipoid albumm combination of the mem 
btanes Examples of this latter dass of reactions are the phenomena of 
hemolysis and bacteriolysis 

Further the antigenic qualities of an albumin may be modified by 
physicochemical means, such as the application of heat, or exposure 
to various chemicals, such as acids diloroform, toluol or metals as iron 
lead, and mercury This treatment need not result in the complete altera 
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for example ns tin suU tliaui tlieoi^ of Flirhcli and tlie ferment iheorv 
of AbdcrlnlcJcfi In the explanation of immnnnlopcal processes and re- 
actions, clicmicnl eonceptioiis ha\c occiipietl an iiicreasmglj prominent 
place, and it has Lecome CMdcnl that in studies on antibodies wo are deal 
mg with the same classes of chotnieal siihstniiees with which the physi 
©logic chemist cxpcruneiits and further, that the resultant reactions are 
goiemed bj the same ph\sicochomicaI laws of osmosis, clectroljtic dis 
socintion, mass action, surface tension, Umpiraturc, and conccntnition. 
The extreme dolicnci and high degree of spccificitx of biological reactions 
place them in a position of isolation from other groups of chemical re- 
actions but the gulf which xcara ago appeared too wide and deep ever 
to be bridged is now spanned h\ many connecting theories aupported bv 
wpll-estabh«h«l facta 

If, for example, wo 8tud> the agglutination of Inetcria b\ immune 
serum, which action we attrihute to tho presence of antibodies called 
from their action agf,luttnins, wc arc at once met with the fact that this 
process of agglutination requires the prestnec of clectrohles, that its rate 
IS influenced b\ temperature, coiieeiitration of bacteria and of serum. 
Wo furtber find that agglutination specific for one group of bacteria is a 
propertv not cntiroh unique to immune serum A similar specificitv of 
ngglutmation mar bo obtained with dilute mineral acids, and the spec- 
ificitv maj be ranod for difTerent groups of bacteria bj rarjing tho con 
centration of the acid solutions Other similar examples pre ent them 
selres in the study of precipitms. 

The colloidal gold reaction of Lange is n familiar example of the re- 
lation of plnsicoclioimcal conditions to the reactions of albumins under 
varying clinical conditions 

Zsigmoud} found that certain albuminous bodies when brought in 
contact with a solution of colloidal gold in the presence of an electrolyte 
would in certain concentrations caii«e a clumping together of the small 
colloidal particles, with a resulting change in color of the solution and 
hter precipitation of the particles of gold This precipitation was pre- 
vented if the concentration of the albumin was increased The degree of 
concentration at whicli precipitation ceased and protection began was 
different for each albumin Inngc applied these facts to tho cxamina 
tion of cerebrospinal fluids and found that hv making a suitable senes 
of dilutions of the fluids color reactions may be obtained with the col 
loidal gold, sufficiently constant in different dilutions in different dis 
cases to allow of the utilization of tho reaction in diagnosis Thus tho 
concentrations of tho fluid at which color changes or precipitation occurs 
m fluid from cases of tabes differ from those giving reactions when fluid 
from suppurative meningitis is used Quite apart from the question of 
the reliability of the test as a diagnostic procedure, tho phenomenon 
affords a striking demonstration of tho chemical nature of changes in fluids 
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to^\ard the determiintiou of the sequence and relation of chemical proo 
essps and reactions b;y whidi tlie SMnptams of the di ease are brought about, 
and bj which the disturbed pliaaiologieal equihbnnra is returned to 
normal 

These proci ssea concern tho i ot the ofTensc of the ading organism 
and those of the defense and offense of the host Receutlj more attintion 
has been given to th( changes in the mvadmg or^^anism bj which it may 
increase its defense against the counterattatk of the host 

Defense of Host — 1 nUbodie\ — Vmon^ the most rcidilv demonstrahle 
changes which occur in an aniniil in response to invasion bv a micro 
organism art the new properties acquired by tho blood benim which are 
indicated hj the names, antitoxin agglwtimn precipitin bactenolvsin, 
opsonin descriptive of the nature of their several actions Much has been 
learned of the nature of these aotiliodies to bacteria and tbeir products 
bj a stud} of the antibodies pnxlutcd in respon e to the inoculation of 
other foreign cells and proteins bv which hcmolvgins ivtotoxms, or pre- 
cipitiDS are formed It is important tJ bear m mind that wc recognize 
antibodies in sera to a large extent bv the pMsicil changes which thev 
produce m cells or fluids to wliuh thev ire added that so far as nc 
know, the number of cU ses of recopuzed antibodies is limited oiilv bj 
the number of methods which have Ikcu devised for tlmr demonstration 
and that while thev exhibit a degrei of spvcihc action not attuned bv 
other chemical processes, this specibcitv does not arpie against tho bisic 
physicochemical action of antibodies but nther for a particiihrlv fine 
adjustment of chemical structure The introduction of an antigen is the 
most efficient, and usually the onU method we pos ess of producing other 
substances (antibodies) which shall meet cxactlv tho physicochemical con 
ditions necessary for union with the aotigen 

Ehrlichs Theory — Irom time to time theories have been evolved 
hised on generalizations from groups of facts observed m relation to the 
changes produced in animals bv the introduction of foreign protein Per 
haps the theory most useful in promoting investi,,ation m imminuty has 
been that developed by Lhrlich This receptor or literal chain theory 
Was hrst formulated to explain the assimilation of food bv cells and later 
Was expanded to cover the production and action and standardization of 
diphtheria antitoxin The theorv basliecn widelv emploved in the elassiti 
cation and evplamtion of other reactions of immunitv so that the ter 
ininologv of tho subject of iinmiinitv is largely that of the side-ehnm the- 
ory The theorv already familiar to all is bi ed on the opposed analogy 
between the products of the cell and complex chemical snhstmees such 
as those containing the benzin ring the special chemical properties of 
wliicli are determined bv the attached side ponpa or radioiK It assumes 
that the cell po sessns certain groups or receptors cipable of combining 
With foreic;n substances, and that when these receptors arc occupied by 
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tiou of llic filbnmm inolctoJe, but mii> afftct oiilj certain proiip^ If 
rabbit «cniin is trt“itc<l with concoiitrntcd nitric acid and the re lilting 
iiitro-albiimin (’tuitlioproteui) mvhI for iiinniiiiizing tlit nbbit, an im 
miino scniin is obtnimd which will precipitate not onl^ the ribbit nitro- 
protein, blit al o nitnipnittim priparti! from otlicr foreign nlbuniins. 
If foreign nitroprotim is use'll for immunization, the rt suiting miniuuc 
serum will precipitate fbe eomspoinliiij, and otlier foreign iiitroprotcin 
siniilarU to the Pinim obtnimd from the homologous «cnim anti^an 
Potli sera show rilatiiih litih specific prpeipitntin„ power with ri’pcct 
to the corrcsjKuiding albumins from whieh tlu iiitroproteins won ol*- 
tamed (I’lek) fins lo«s of aiihgiiuc power with re*jiect to tlic spoeific 
albumins and tlu piiu of antiginic power for nitroprotcin«, lu giiieral, 
arc regarded ns additional tMilem-o that the qunlits of spocificiti nsidcs 
ill the slight 1 in itinus in ouic gro«i|M aftacherl to the central alhiiniin 
molecule, and Ih it h\ substituting ono group for nnntbcr the specific anti 
genic qii ilitics of an albumin mas Ik* mmlificd 

The possibility of altcrint, specifically tin antigenic qualities of a 
protein furnishes anoilicr means of approach to the problem of immuni 
zation ng-urist di 1 1 o It has long b«ii known llinf if rnthroeitis of a 
giicn spceies arc saturateil with n comspondiiig hcnioUtic irmniinc 
Bcnim they lose tlu power of slinmlaling the production of licmohlit nnti 
bodies wlun injectcil into a fonipi species Tins lo<s of antigenic piwer 
has been explained on the supposition that the specific groups of tlu 
crythrocjtcs Inyo Ix.'cn occupied by antiUMlits of the imnmno si rum and 
are no longer able to unite yiith reciptors of the cells of the niiiinal into 
yvhich they art introduced and hence do not stimulate the further foruii 
tion of these antibodies 

Bacteria tnateil witli corresponding immune sera nppear to lie Ic s 
toxic for animals than untreated bacteria, and sonii. ob oners haic notid 
a decrease in the antigenic power of tbc treated bacteria for the produc- 
tion of agglutinins and prccipitms, yvith an increase in the production of 
bactericidal substances 

Relation of Host to Invading Organism — llie formulation of a rn 
tional treatment of an infectious disca«o requires in the first place a 
knowledge of tbe nature of the infecting organism Gradually the lines 
of differentiation of the infections bayc bien more clearly defined, so that 
tho entity of manj, such as diphtheria, typhoid fc\er, epidemic meningitis, 
cholera, plague, has been cstablisheil, and tho specific organism causing 
them discovered Other di«ea«cs such as the acute exanthemata, art 
fairly well defined eluiically, but we knoyy but littlo of their etiologj lie- 
jond the presumptne evidence that they are caused by some form of In iiig 
organism 

The discoyerv of tho caiisatnc organism of a disease docs not, how 
ever sohe the problem of its specific therapj, and is oiilj the first step 
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tbena tOTin mav be separated from nntitoxm with ^\hich it has united, 
although the process of separation is \ery slow 

Importance of Large Doses of Antitoxin- — The application of the 
laws of mass action to the union of toxin and antitoxin is of practical im 
portanct in the treatment of such diseases as diphtheria and tetanus 
When the patient comes under treatment he has more or less free toxin 
circulating in ihi blood and it is essential tliat as much as possible of this 
toxin shall be immediateh neutralized and prevented from bi coming fixed 
in mlnerable tissue cells To accomplish this large initial doses of anti 
toxin Will be more effective thm smiller do *9 even though the latter 
might be just sufficient to neutralize all the toxin present In gome urgent 
cases of diphtheria and in all cases of tetanus to he of full value m saving 
life, the antitoxin must reach the blw d more rapidly than is possible bj 
th( slow absorption from subcutaneous tissues which only reaches the 
inaximufti after fort^ eight to seventv two hours and the intravenous m 
jection offers a rapid means to this end 

Duration of Passive and Active Immunitj — The relatively short 
duration of passive iramnnitv acquired bv the introduction of an immune 
serum, as compared with th« more lasting aclive immuaitj obtained by 
the direct inoculation of toxins or other antigens is generally recognized, 
but the importance of distinguishing between the two tv pcs is bO great that 
a reference to the subject seems warranted 

In general, when diphtheria antitoxin or tetanus antitoxin is given 
subcutaneously, the amount of antitoxin m tb< Mood increases gradually, 
reaching its height about fort) eight to xevcntj two hours after the in 
jeetion, and then decreases «lowIv until at the end of tea davs or two 
weeks verj little is left in the blood If the antitoxin is given intra 
venously the concentration of antitoxin in the blood reaches the maximum 
much earlier and then slowly decreases at about the same rate as when 
given snhcutaneouslj Clmitally protection so fir as it is denveil 
from tho one injrCtion of tetanus antitoxin, ceases after the third 
week. 

Antibodies derived from homologous sera disappear more lowly than 
those from alien sera Thus m e-tpenments reported b> Ludke and 
Omdscluew the aCplutinatiou titer of the blood of rabbits for dysentery 
bacilli rises rapidlj after the aubcutancous or intravenous injection of 
specific immune goat scrum of high ag.,lutinating titer, and then falls 
rapidlj, and at the end of eight days naclios the levil of agclutiuative 
power present before the injection of the scrum If however immune 
rabbit scrum is used for the injection of rabbits the titer rises rapidly 
as before, but falls more slowlv reaching its normal level only after 
twenty to thirty days Similar results were obtained in man using goat 
and human sera agglutinative for typhoid bacilli Agglutinins derived 
from goat serum disappeared usually by the sixth dav while agclutinins 
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tlie combining or liaptoplmrc groups of tlie foreign snlHtaneo (antigen), 
new receptors are fonnctl b\ the « 1 I loHowing \\cigert’a law of over- 
compcnsition in rip^cneration, an txco^s of receptors is formed and cast 
ofT into the blood fhC'C cast-off miptors constitute the antil>odics T!il 
great excess of frw nuptora produced iii response to sonu f^pcs of im 
iminization a« for instance in antitoxin fonrintion, has l>c-cn txplaincd bv 
some on the thi‘or\ of stinnilatinn of the cells l>\ the toxin, rather than b) 
the more limited action nf ^\pig»rtB principle of osercoinjicnsntion 

bbrlich Ins di\ulr<l antil>odi<s into groups according to their mode of 
sctioii In (he first ord« r he plact**! |ho flM(ifoxin«, nhich possess o»o com 
billing group — that for the toxin tnoloctilc In the second order arc tho«c 
antibodu'S which posse s a eoinbining group for the antigen and an “ergo- 
phoric ’ group h\ which the anttlNxh cxirts its chamctcnstio action on 
the antigen, for example, agglutinins, prccipitins Tlit third onler of 
BWtibodiis inclvuUs tlmso wUicU possi-ss two combining groups, one for the 
aiitigin, and one for a third sul>stniiec eompleincnt winch is the actirc 
agent m promoting chinges in ihcantigin, for exiiinple, Issins, liactcrmh 
Bins Aiitilodies of tins chi's thus sene to bring together or make jios 
sible a reaction botwcdi antigen and (he third siilwtance (compkment), 
and hence have l>ccii tcrinid amlwtptors 

Objections liaic lH?on rii cil to the lateral chain theors of Fhrlicli on 
the ground that it presuppo cs an nnnmssnriK complicaleil sjstcm, and 
that the tenninologj is cumbrous If liowtscr, each term of the theon 
18 conccncd of ns dcscnptisc of a comlunnlion of phvsieal conditions and 
chemical structure, which, when nprodiiceil uniler constant conditions, 
rant bo depended on to react m n constant manner, spctificitj in tins sense 
IS seen to be as much a cbcmical proptrts ns the reactions of precipitn 
tion of metals and salts ui inorganic cbcmistrx and the complicated ter- 
mmologj 18 mcrclj an expnssion of the exacting conditions under which 
the reictions of immiiniti take place The terminology has been unncc- 
cssarily complicated by the introduction of seicml terms for the same 
substance or idea Thus, for instance iinmunc bodi, nnilxicoptor, pro- 
psrator, fixatcur, substance acnsibihsatriw, Inro liccn ii«ed b\ larioiis 
workers to designate the same propcrti in immune scrum 

Mass Action in Passive Immnnitj — ^The conceptions of hhrlich in 
regard to certun of (ho fundamcnt^il facts of the reactions of antif^rii 
and antibody haio not been acccptcil m tlicir rntircti b> other workers 
For example, I hrlicli held (hat the union of toxin and antitoxin is an 
irreversible reaction, while Arrlieniua and JInd«cn contended that the 
process IS govenicd bi laws of mass action, and that nccordinglv in a 
theoreticallj neutral mixture of toxin and antitoxin there is ahvais a small 
amount of free toxin pre&cnt In tho presence of an excess of antitoxin 
tho amount of free toxin groivs smaller I xperimtiifs with osmotic mem 
hnnes indicate that tho latter view is more nearly correct, and that diph 
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pneumonia, ervsipelas, and eertbroapinal meningitis m man could be 
faiorablj influenced bj the inoculation of such extracts 

Opie found that otherwise fatal cxpenmental intrapleural tuberculous 
infections m dogs could be m idc to heal bv the introduction of living dog 
leukocvtes, and llanwanng noted a similir protective influence of leuko 
cjtcs in experimental tuberculous meningitis ot dogs It is believed that 
certain of tbeso non specihc protective substances miv act as ferments, 
other ‘substances such as the soaps of fattv acids may act indircctlv on the 
invading orginism bj modifving its chemical relations to other protective 
substances or cell« 

Tin production of the toxic phenoioena. of disea e bv the non specific 
derivatives of the proteolvsis of bacterial cells in diseases such “is tvphoid 
fever maj be cited as an instinu. of how reactions which are piimanlv 
protective maj become antagonistic to the life of the host Kolaczek 
and others have urged further tliat the (,cnctal sjmptoms such as fever 
which accompany local ab cess formation, are rtfenblc to the toxic action 
not only of the products of bsctcnal protcohsis, but also of proteoljsis 
of dead tissues of the body, whose solution has been brought about bv 
leukocvtio ferments prevent m the abscess cavitv On the basis of the ob- 
servation that albuminous fluids such as those of ascitts or pleural effusion 
or blood serum itself are able to stop tins protcolvtio action m vitro, 
Kolaczek suggested the treatment of scute phlegmons and abscesses b> 
the injection of such albuminous fluids. The favorable results which have 
been observed from tins treatment iii the decrease of simptmas of gen 
eral intoxication and local destruction of tissue miv be due m part to 
the so called “antifennont action of the serum but there must also be 
taken into account the effect of relief of tension in the shscess which fol 
lows the puncture and evacuation of the contents of the abscess as well 
as the possible action of fresh Icukotvtes opsonin, and amboceptors, intro- 
duced in the scrum 


THE INVADING ORGANISM 

In general wc imj designate x micro irgauism infectious if it is able 
to multiply and produce sjmjrtmns of disease in the animal bodv In 
order to produce disease it must enter the bodj, and in doing so must 
overcome obstacles, some mcchmicnl others functional of the cells and 
fluids of the host, Tlic rapiditv and extent of the invasion depend in 
part, on the readmes? with which the organism assumes a parisitic ex 
istcncc m the host the site of entrincc into the lodv, the size of the initial 
dnsi. and the rcsi tanee of the imadtr to the attack of the defensive forces 
of the host When an organism has entered the bodv, the kind of ti sue 
in which It produces dinieanv reoogwizabh lesions is detcmnncil in part 
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tiprucil from Inplih imnnmp hiinuin Ptnim wire fitill dcnion^traWo on 
the fourtooiitli »la\ 

llic^ ixfK runouts wore mndc with t4*niin otmfiitiuifr no npprecinblo 
tmoc of th( sptnljo nuti^tn »s/d tii timr pmlitctjou \\htn Jiniutmo 
gont onnn cunt iiimig n small ninoiiiit of niitigin mji'ctod into nhbits 
or mill the iigi,lntinins remnimd Inpli for longer periods and Men. still 
pre cut at the hi t ox uiiinutioii'* inndt tliirtv da%» after injection TIkso 
results confonn to time of inrlitr ttorki rs IheohilJ 'smith eomliicficl 
rt «cri(s <if exjKrinicnts hi«d on the fact that (ho offspring of fernife 
piuncn pigs iinmninrcxl to diplithc rin toxin iiihirit a demonstrahh nnti 
toxie imniunitc lie shonixl that mixtures of antitoxin and toxin in 
mIjicIi the antitoxin is pn-'iiit in pnat excess priHliice relatticK little or 
no h tuip immnnitv hnt that ns tliu proportion of toxin inerrn es the 
immumtx Unxiiius more hi tiii^ nn«I that 1>\ liie injection of suitable 
toxin antitoxin inixturi's whnh luxe no harmful ilTects, ntlier ii»inie<lintt 
or remote, an actne immunuv lasting sexinl \« irs cm U prodncixl m 
ginnex pigs llun fun this oomhinution of p issue and nilixe inimiinita 
tioii has found an impirtint application m tlio jirophxlaxis of dipli 
the ria 

In general the duration of pi sue immimitx is limited to dal’s or 
xM'Oks Actne immunitx on the other hand inn hnt for months \cars, 
or exon for life \liuh «exiiia to depnd on tin degree of thoronphiU'^ 
xxitli xxhich the Ixidx is smsitired, ixeoxm from n mild attack of the 
«li«ei«e Iwinp the most ifliduit method of sensiliration Some di ci«e8 
such IS pneumonia, trxstpelns and pmorrhea npjnrentlx confer an im 
munitx xxhicli jxpsists for n relitixclx short jionod Ilnwexcr, it appeirs 
that in pntiiinoiiin at lent, the immuiutx pnaliiced is referable to a 
Iir,,c extent to the spe» ific strain of pntiiiiioc’omis eoncenaxl in the attack, 
and that subsequent attacks be caused In nnrelntcd stniius. 

Other Protective Mechanisms of Bod 7 — The theories of iminiimtv 
most extensnclx applied thus far in rest irchcs into the ineehnnisin of 
irainunitx ha\e Ixhu those rclatid to thangis in the si nun, aiitiliodies and 
ferments, bclicxed to lx dtrncd from fixetl or molnic cells m response 
to the stimulation of the inficting oigani«m, and those xchich luxe to do 
x\ith increase of phagoextic actixitx of Icukocxtts and otln r colls, acting 
alone or bj the assistance of sinim containing opsonin 

In addition to the e a niiiiilicr of other ilonxativea of Ixxlj cells hare 
been found to hnxe definite bictcneidal action leukootis xield sub- 
stances xxhich arc tiiennostablc and bactericidal IIiss and /insstr found 
that extracts prepared from the leiikocxtos obtained from ribbits folloxx 
ing the intrapleural aleuronnt injections xxerc aide to modifj the course 
of pneumocotcns st iphxlococtiis, mcniiigococeiis txphoul, and cholera 
infections in animals, and that in man^ ciscs the animals were sixed 
from an otherxxisc fatal dose Iliose authors hclicxcd also that lobar 
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pneumonia, erjsipela«, and cerebrospinal meningitis m man could be 
favorably influenced bj the inoculation of auth extracts 

Opie found that otherwise fatal experimental intrapleural tuberculous 
infections m dogs could be made to heal bi the introduction of living dog 
leukocytes, and ilansvsiina noted a siunlar protective iiiflucnci of leuko 
cites m (vperimental tuberculous meniUt^itis of dogs It is believed that 
certain of these non spccihc proteetue substances may act as ferments 
other substances such as tho soaps of fattv acids mav act indirectly on the 
invading organism by modifyiu,, its chemical relations to other protective 
substances or cells 

The production of the toxic phenoini na < f di case by the non spe cifac 
derivatives of the proteolisis of baetenal cells m di e-isps such is typhoid 
fever may he cited as an instance ot how reactions which are pnmanh 
protective may become autagomstie t the life of the host Ivolaczek 
and others b-ive urged, further that the general symptoms such as fever, 
which accompany loc<il abscess funnation sre referable to the toxic action 
not only of the products of bacterul proteolysis, but also of proteolvsis 
of dead tissues of the body whose olution has been brought about by 
leukocytic fenaents present in th« abscess cavitv On the basis of the o^ 
servntion that albuminous fluids s»eL is those of ascites or pleunl effusion 
or blood senim itselt are able to stop this proteolytic action in vitro 
Eolaczek suggested the trcitniciit of acute phlegmons and abscesses bv 
the injection of such alhuminoiis fluids. The favorable results which have 
been observed from this trcitmont m the decrease of svmptoms of gen 
etal intoxication and local destniction of tissue may be due m part to 
the so-called ‘antiferment’ action of the senim but there must aKo be 
taken into account the effect of relief of tension in the abvcoss which fol 
lows thi puncture and evvcuition ol the contents of the absci ss, as well 
as the possible action of fresh leukocytes opaomn, and amboceptors, intro- 
duced in the scrum. 


the invading organism 

In general we may design ite i microorganism infectious if it is able 
to multiply and produce svmptoms of disease in the animal body In 
Order to produce disevse it must enter the body and in doing so must 
overcome obstacles, some mecbinical, others functional, of the celh and 
fluids of the host The rapiditv and extent of tho invasion depend, in 
firt, on the readiness with which the oignni in assumes a parasitic cx 
istencc in the host, the site of cntrincc into the bodv the size of the initial 
dose, and tho resi tance of the invadir to tho attick of the defensivt forces 
of the host, ^\hcn an organism has entered the bodv the kind of tissue 
in which It produces clmicillv wsognizable lesions is determined in pirt 
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li^ cliancc, niid in part b\ the prowth mjinrcmints of the organi«m 
such ns n\nilnlilc food suppU, ox}p*n tension, and protection from the 
defensne thuds nnd cells of tin host DifTinnt tissues present difTcr- 
ent conibinatjons of these inctor*. ^rne orpinisins an, more Jikeh to 
Bunne nnd imilliph in one kind of ti«siu, others in nnother ILus most 
osteom%ciitis is s_t ipli\l<)o» ct.d in p tl^iiu «hile stoplulocoecal arthritis, 
except in o\cruhelinin^ si psis or in trainiiatic urtlintis is uniisuni 
Streptococci are hkih to sunne ninl in serous mcml)rane*s, includ 
ing those of joints nnd streptococcal nrthntis is »)minuii, while pnniaij 
strcptoeoeml oste-einnehtis is nlntiveU iiniisiial 

Organisms inn> e'oine. to «Hiup\ ]Htrtie>iis of the lioeK relatucl} imcce^ 
sible to the defensne sultstanees of the InmIs The re-copiition of this 
litter factor is of peit mijvirluicc in dciisui;, and npphing therapeutic 
mcisurcs Thus niitnnruingoooce le. seniiii is iiimble to brin,. nlsnit the cure 
of epidemic meningitis if lujcctoil »ulH.utnncsni«K, hut if introduced into 
the blood nnd into the mibimchiioid spico b^ Inmbir puncture has a 
prompt effee-t in promoting the phagocytosis nnd solution of meningococci, 
and a sists lu the cure of the eliH i«c 

Virulence and Scrum fastness — Vniwi of organisms by 

uhich tlic\ become rolntnoh in«ii«ceptiblc totho destnictuc action of im 
munc sen and plngocMes has lx«cii partiallv txplnimi} in lanoiis wais. 
Some degreo of strum fa«tne«s is pnibibh a I'ompoiKnt of the initial 
1 inilcncc by lehicli an or^ iiiism gnins a foothold in tlie lavh the presence 
of a cipsule or rclatuc uicrcnse m ifuckncss of the eetoplasm aro somo* 
times noted in Mrulont etriuis nnd in those n-ciiitK isolnted from lesions 
in animals, and Into Ken regnrdid ns tin meins by which the resistance 
of some organisms is inert iscd ^ indent bacterm imy differ from the 
iMnilent by the presence within or olwiit them of sulwtnnces which act 
cither ns direct plnsicochcinuid rcpcIHnts to the Icukocttes (negntnc 
chcinotaxis), or mu iiifcr/iri, with the specific opsonic nctioii of «cnim, 
nnd «o present pliagoct tosis Tlnis Kosenow, in n stndt of iinileiit pnou 
mococci, attributed ihtir resistance to plinpot-ttosis to the pri*scncc of a 
substance which lie termed imilm", after the Lxtrnction of this sub- 
stance, previously resistant pneumococci bccimt plingoct tnbic, and avini 
lent readily plngocitablo pneumococci whtii treated with ‘'iirulm” be- 
came resistant to phagocytosis The action of tho nggrcssins of Bail 
(dented from the peritoneal exudate of animals inoculated with living 
bacteria) in increasing the power of a tucfennl euspension to produce 
fatal infection in a second animni has been thought bv somo to bo duo 
to endotoxins and other bictinal products which rtiiiforco the toxic 
action of the inoculated Inctern by others their action has been regarded 
as directed against the leukocytes 

Fastness miy also bo exhibited by organisms with respect to immune 
sen which arc known to exercise bactericidal action ricxiicr noted that 
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m certain cases of epidemic meningitis which fail to respond to treat 
ment with antimeningococcic serum there are indications that the organ 
isms belong to strains relati\el> more resistant to the action of the serum 
Serum fast strains mav also develop in the course of an infection and 
the fatal relapses, folloiving the initial improiemcnt under serum, are 
thought to be sometimes paused by stratus which have become more re 
Bistant to serum action The occurrenfe of stnins of meningococci in 
epidemic meningitis different from those used m the preparation of the 
antimeningococcic serum emplojed in treatment, affords an e'^planation 
of what at first appiared to be a widespread type of acquired scrum 
fastness 

The wellknoivn espenments of Ehrlich on infections by trjpano 
somes have demonstrated that acquired fastness is an important factor in 
chemotherapy and that exposure of organisms to the action of chemical 
substances of known formula may result in the appearance of strains with 
latreasod resistance to the special substance u»pd 

The modifications exhibited by baottru during their sojourn m the 
host arc, however no more striking than the changes in growth, resistance, 
and toxin formation m the culture tube in response to alterations in 
phjaical and chemical environment but the icqnisition of these new 
qualities withm the host and the development of more resistant sub- 
strains during the course of a chroni'* infection further complicate the^ 
difficult problem of therapy 

SPECIFIC CHEMOSEKOLOGIO THERAPY 

The knowledge of the mechanism by which cich microorganism pro- 
tects Itself against its host makes it possible to devise methods of over 
coming this reiiatmce and already improvcwcnts in practical therapy 
have been made with this principle as a guid** Polyvalent antisera in 
which known resistant strains are included m the group of bacterial 
strains used in the production of the scrum have been su^csted to over 
Come the serum fast strains of mcnii^ococci Strums of trypanosomes 
fast with respect to one chemical, have been overeome by the use of a 
second closely allied chemical 

The experiments on pneumococci destnbod by Flexner illustrate at 
once the value of the conception of umnumty as a problem of immnno- 
ihemistry and tbc importance of tho adjustment of chemical relations 
to meet the known biologic peculiarities of the organism The essential 
data of the experiment may be summarized as follows A 1 per cent 
solution of a soap such as aodmm olcatc, converts pneumococci into a 
Viscid mass. Weaker oliitions (0 1 per cent) do not kill the cocci but 
they arc more readilv autolvzcd after the treatment After exposure to 
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still \Milvir tnliitioiis (1 20,000) tin |»ntujiioc<xci show iio clian;tC3 ni 
fonn or stnninfr po^\or, and nrc aWe to prow m ciiltnrcs But tllc^ are 
more rcndil> autohzpd show incrcn^ci! suaciptibilit\ to the action of 
immune scrum and their \inilriicc is somewhat lcs<«ned, although the\ 
arc still able to produce Fcpticinim in white rats 

If n stnes of nts arc now iiiociilatf<! the following general results 
(fabulatiHl from Ilrxiursdi cription) an nlitiniieil 

Bats inoculntcfl with untrealeil pnciiinococci, do-ifh in 18 hours 
Bats inoculated with nntnnted pii< timocoo* i 4' immune Konim, death 
Bats inociilnfe<l with sojptd piieiimo«wi, d< ith in W hours 
Bats inoculatcal with soapial pncumoeoooi -}* nornnl scnim, dcitli 
Bats inoculatotl with soapi.'d pneumococci 4- immune stniin, recoverv 
(nnminls not ill) 

The soap and sentin together were thus aide to accomplish what 
neither could do alone 

The npplicaition of oleitc and iniiiiutic semm ns n treatment of c«ta1)* 
lishcd pnctimocoecic infections iiieits with a n nous difluults, howexer, 
m the fact that the Ktic mtion of aoips of fnttv acids is prexciited ha the 
protein 8ul>stnners in the strum, and it is intent trt to add a third sidr 
stance such as born acid to protect the soip from the protein Hixutr 
has applied this cnmbiiintion of oip, boric ntid, and strum to the treat 
meiit of experimental pneumoootcil meningitis ni monktss and has suc- 
ceeded in thus curing the disease, from winch imtrtated animals regu 
larlj die An immune scrum corresponding to tht special strain of 
pneumococcus n«cd is ncct sar\ to flu siicttss of the method 

Iforgcnroth dc\i«ed a succe fill theinothcrapj of pncumoeoccic m 
fcctions in mice bj racitis of cthtllndnxniprein llic combination of im 
mime scnira with tbc etlialbsdrociiprcin is niiiLli more effectn o than eitlier 
alone The percontngts of rceotenes of imcc from intrapcntoncal infec- 
tion with the pncumocoecus show the rtsults of tho combination of the 
two methods of attack (Bochneke) 

Untreated rocoaert in Oporcent. 

Trcittd by chemical atone ncoaor^ in 20 percent 

Treated b\ immune scnim roeoacr^ in TT percent 

Treated bj immune scnim 4* chemical rnoatrj in 90 per cent 

A new field of usefulness is thus opened for specific immune sera, of 
which only a limited number Lase hitherto piawcd of unquestioned aalue 
ni the treatment of the acute infections where their help is ino«t needed 
As Flexner suggests, an immune scnim forms a \tra fuorablo bisis on 
which to build up a specihc chemical tliompcutic ngtnt, because the 
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serum already has a structure suited to its naton with tlie microorgamsm, 
and IS also relatn ely innocuous for the cells and tissues of the host 

Serum utilized as the carrier of an active chemical not onU ma\ 
mahe the chemical more effective, but mav serve the further purpo«e of 
protecting special cells and structures of the body from the injurious 
action of the cht mical 

The search nny be long hauevtr before the combination of immun“ 
scrum and an active bactericidal radical is obtained, which will satisfv 
all the chemical conditions iicce^rv that the remedj maj sway unfail 
ingly the bilante of immnnitv agnnst the invader The problem involves 
chemical reactions of fine and intricate nature, and the solution for one 
disease maj not be applicable to another disease having a clo«elj related 
symptomatology The mode of attack must be individualized for each 
disease, and may even have to be varied for stages of the same disease 


INFLUENCE OF ONE INFECTION ON ANOTHER 

Ihe chemical reictions involved in the «tmge,le between the invading 
organism and the host arc of an extremely intricate character, and the 
unstable balance betvvooii tlie two groups of forces may bo swayed to one 
siilo or the other bv many fictors oinc of which mav be non specific so 
far as we cm tell from our present methods of determining specificity 
The introduction into the subject of an mfiction of chemicals or cells 
which stimulate the production of leukocytes may suffice to influence the 
balance of the reaction toward rccoicry The practical difficulty in the ip 
plication of such vigorous and non specific methods is met in the fact that 
the iitvv element mav swing the bilanco against the body as often as 
for It 

The experiments of Doerr show that the inoculation of bacteria or 
their toxins frequently renders animals much more susceptible to the in 
vasion of other bacterial species subsequently introduced The severe 
clinical course of niultiplt infections by two or more organisms in the 
same individual, usually ascribed to the summation of the toxic effects 
of the organisms on the host mav be due to a cooperation of their com 
bined ferments, or, speaking biologically, to a symbious, which enables 
them together to exert an aj^grcssivc action not possible for either alone 
The secondary infections of tuberculous processes are instances of the 
unfavorable action of ono infection supenroposed on another In the 
subjects of multiple! infection or of pyogenic infections in several parts 
of the bodv the fdvorible effvets which sometimes follow the removal pf 
ono area of infection may result merely from a lightening of the totil 
load, so that the resistant forces of the body are able to oyercome the re- 
maining infections. 
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Other combinntioiis of diseases met with cliniean} offer examples m 
whieli tlio lijJanco is deflcctc<l tii fatorof tfio host. Certain malignant 
tumors show a tclllpora^^ arrest of growth, or e>en decrease m size during 
and immedinteh after an intcrcurrcnt infection such ns crvsipclas. 'WTiile 
tho etiologj of malignant tumors is a matter of contro\ersi, it is gen 
cralh admitted that Uie^ prt ent in their immunological relations to the 
host inan\ eimilantu's to infectious processes, and it is casj to sec that 
the balance bttween tho oggrtsoxc forces of the tumor and the resisting 
forces of the host maj l>c profoiiiidU influenced b^ the introduction into 
the combined 6\Etcms of forcts of n third group derived from the acute 
infection The climnic gnitmlomnloiis process known ns Hodgkins dis* 
ca«o presents a similar recc®8ion of sj-mptoms under the influence of an 
intercurreut infoetiou 


NON SPECIFIC INTOXICATION AS A CAUSE OF SYMPTOMS OF 
INFECTIOUS DISEASE 

A number of problems nnsc in it^rord to the means b^ which the bodw 
rids Itself of the mfccting or^aiium, and the part which this process of 
elimination plavs in tho production of the sv-mptoms of disease In tho 
physiological process of gnstro-intcstuial digestion foodstuffs undergo sue* 
cessne stages of hvdrolvsis under tho action of ferments until they arc 
resolved into substanees sufiicicnlly simple for absorption and assimilation 
A similar process of splitting into simpler subtaiices is assumed to take 
place when foreign protein substances arc introduced into the body hv 
parenteral routes, and the toxicity of some of tho«o pniducts produces a 
complex of symptoms known as nno/Ayhixi# 

Abderhalden extiiided his iiivestigxtion of the relations of body cells 
and their specific ferments to the relations of tho invading organism and 
the host In order that tho invading otganism inav gam a foothold and 
multiply m the host it must possess ferments by which it can break down 
the substances of tho host into products suflicieiitly simplo that thev mav 
be utilized in building up the bacteria! protein If tho organism does 
not possess such ferments it cannot obtain the necessary food supplv, and 
hence is incapable of mnltiphcation Tlio cells of the host may neiitralizo 
or otherwise prevent the action of the ferments of the microorganism, and 
by this means tho multiplication of the latter is prcventcil \ orious dnigs 
also may aid in the defense of the host h> altering unfnvorahlv tho physical 
or chemical conditions of action of the ferment of tho im ndcr or bv chang 
mg tho susceptihilitv of (he fluids and tissues of the host to its action 

The host may suffer not only from tho direct toxio action of tho m 
\ader but also from the possible toxic effects of tho products of the 
proteolysis of his own tissues brought about by the ferments of the in 
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vader Finally the host suffers most severely from intoxication bv the 
products of proteolysis of the loreign bacterial protein, induced by the 
ferments mobilized by the cells of the host in response to the stimulus of 
bacterial invasion The identity and structure of the ferments of Abder 
halden are as unknown os aru those of the antibodies of Ehrlich and ue 
recognize their presence only by their effects on other substances In 
studying the action of ferments, the jAjsical and chemical changes in the 
suhstanc es on which they act, changis in rotation of polarized light and 
alteration of nte of diffusion ihrongh membronts replace the phenomena 
of hemolysis, agglutination, and precipitation employed m the study of 
antibodies 

The pheuomtua of sensitization and allergy were first studied m am 
mals following repeated inoculations of alien sera, but the principles of 
immunization developed from these fvets have found a wide application 
in relation to the disturbances which follow the introduction of bacterial 
protein into the animal body 

Th(, toxic action of bacteria was formerly ascribed to endotoxins lib- 
erated by the dissolution of the bacteria cells m the body ^Yblle endo 
toxins may bo present and give rise to some of the toxic effects of bacterial 
infection, the view has Iwjen advanced that tbe products of digestion of 
bacterial protein itself are responsible for many of the toxic effects on the 
animal body Vaughan, Friedberger and others showed that if a bacterial 
suspension is digested by chemical means or by treatment with bac- 
teriolytic sera, tbe toxicity of the suspension is enormously increased 
The injection of suitable doses of these toxic products into normal animals 
produces symptoms of cutaneous irritation, respiratory embarrassment 
hemorrhages and death, identical with those produced by inoculations of 
the unaltered bacterial or other proteins into animals sensitized by a pre- 
vious inoculation of the corresponding protein This toxic substance has 
been called by Vaughan “protein poison’ and by Fnedberger anaphyla 
toxin ” The latter also showed that if the proteolytic digestion is allowed 
to continue after the period of maximum toxicity is reaihed the products 
become less and less toxic 

Other writers following the lines suggested by the work of Bordet 
have found that by mixing semm with kaolin, substances are produced 
equalh as toxic as those derived from mixtures of serum and bactena 
and from these expenments have argued that the toxic substance is 
probvbly derived from proteolysis of the semm itself rather than from 
the bacteria 

Vaughan obtained a toxic substance from tbe cells of a number of 
bacterial species and also from vegetable proteins such as edestin and 
zem, whirh, m doses of 5 miltigram given intraitnously, was fatal to 
guinea pigs, and in non fatal do cs when {.iven to guinea pigs produced a 
senes of phenomena characterized by cutaneous irritation urticaria and 
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later partial pamh^is and al'^o alinllou rapid linathiiif' vitli a marked 
dcpn^^sionof tiiniHritiiri Small dosea of tlie ix)is4)a «ul)cutaiiefnidv 
cniiocal fc\cr, ns did «l«o iht iiiicliaiit,cil pnitniu lU rt^ilatniK tin size 
and mtcnnl of (lo'sis of the poison aanoiis tijHN of iiitiriiuttciit and coii 
turned fc\(rs Mere produced In tlio <. of tli< loiij^coiit i lined t\jx pmprrcs 
sne imatiation oeciimHl In man the proton jwisoii cm ed geiicnii 
ciitnncoiis Inpcroma and nrticuna 

The relation Intwetn host ntid imudttig orpimsm iin\ 1 h re-stat(d in 
terms of nutrition nnd proteolasiH In onhr that the orp-iin m iiia% f,iui 
a foothold and miiltipli it inu t W able to split nnd utilize the proteins of 
tiu host, and tin. ho t mnst not at the outsit k able to de^troi the or^n 
Ism (protooh«is baetonoKsis) If iitlurof llit“>o laniditioiis is not ful 
tilled infection cannot occur 

\ftir the infection has lietii pit tut for a time tin IxhU of the 
host clalxirntcs fenmnts (aiitibixlies) uhicli net spocilicilK in limitnu 
the proMth nnd neooniplishinp the distniclion of tlit miadir lint after 
the invasion has Itccii checktal tin host Ins still to di«j)o«e of the for- 
eign bitUrial protoni nnd it is the ptmliuts of this piniitcnil digistimi 
vvhuh nro thought to give ri e to tlic ncvirc tone avmptoms of inanv 
infections 

Thus, jiceonling to ^ anplmti during the im.uhitiim pi nod of tvphnid 
fever rapid inuUipIatioii of the bicilli is tokmu pi ui nnd tin v nro hnild 
mg up tvphoid protein out of the ti«siKa of the ho t, lint tin re is no split 
ting of tvphoul protein and no svmpfonw of intoticUion an ovidtnt 
After a period of ten davs tho cells of the host nr< sntheicnllv atmmhited 
to form spocitic fennents with winch to hrcik up the tvphoid pnitLin, and 
the protein poison begins to show its tffect in the production of fmr, 
headache, nnd pro«trition 

It maj ho ndde<l that at about tins tunc the spciific ferments (anti 
bodies) of the host limit the further growth of the invader, nnd soon aft< r 
the bacilli di appear from the blood The eonrsi of tvphoid fever mav he 
regirded as consisting of tveo ovirlippm,, innods the hrst coiKernetl 
largel} with the iiunsioii andlnterlhc liiint ition of growth, of tin iiivad 
ing bacillus, on tiie one hind anil the siusitir itiou of tin host, on ih< other, 
and the second with the elispo al of the foriigi* proti m reiihiinmg after the 
invasion has been chctkcel \ii aercelentioii of (ho proti’oKttc process 
results m the libcritioii of caccsaivc do os of tho protein poison, with 
severe mtoaication and perhaps deitli of the host In this wav foreas 
otherwise protective become injurious to the defender 

This tbeorv of the non specihe cause of the s\inptoms of intoxioiitioii 
m infections diseases need not iniplv a non spetilu defense on the part of 
the host That part of tiio defense directed tow ird the limitation of growth 
and ultimate devth of the luv ider still iniv be usaumid to be specific \lso 
the ferments which break up the foreign protein ma\ be sjTceihc for that 
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pjrticular organi'^m, even though the products of their proteohtic action 
possess qualities m common with denvativea of other proteins Nor does 
the acceptance of a non specifac protein intoxication as the cause of some 
symptoms exclu<l« the possibility of the presence “ind action of specific 
triTins, though these may plax a less important role than was formerly 
thought 


APPLICATION OF SPECIFIC BIOLOGIC METHODS TO TBEAT 
MENT OF INFECTIOUS DISEASES 

The conception of infectious diseases as involving reactions corre- 
sponding to those which tike place in the chemical labontorv, has con 
tnhuted Urgclv to our present knowledge of the inecKamsm of recovery 
from infections, and to the development of methods of theripv The ex 
treme comploxitv of these chemical reactions and their intimate relations 
With the eclluhr and humonl procc scs of the bodv which themselves 
may ho thoiiplit of as huelj ndju«ttxl chemical and physical procP'‘«es 
render the applieition of methods of treatment based upon these concep- 
tions a mitter of great difficultv and one which requires a hiji degree 
of conservatism m the interpretation of icsnlts The muon of toxin and 
antitoxin, which, as experiment Ins sliowm follows the laws of other 
chemical reactions, is one of th« simplest of the processes upon which 
methods of therapy are based and vet m two diseases, diphtheria and 
tetanus m rainy respccta similar id that the damage to the bodv is caused 
by a «olul>lc toxin which is produced in a local lesion the effectiveness 
of the oorrcsponduig antiserum m the treatment of the di«ei«e is b\ no 
meins the same Diphtheria antitoxin has hi^jh curative value m diph 
them when used early in the disease it is progressively less pfftctiic 
with each dav of delay it has al o a definite protective value when used 
m tho«o expo cd to, but not yet ill witli the disease Antitetanic serum 
has a lu^h, though temporary protective value when administered to per- 
sons who have ■uiffercd deep punctured wounds compound fractures or 
lacerating wounds under conditions in which tetanus organisms may have 
been introduced the offectivcness of nntitetanic senim when used after 
svinpfoins of tetanus have appeired is mudi less although m carefulh 
controlled ecrics it appears that the mortality is about 20 pi r cent lc«s 
in properly treated than m untreated ca'KJs In diphtheria the atten 
tion of the ph\«iciin is called eiriy to the local lesion bv which the 
diagnosis is at once made and tnatmont instituted , in tetanus the diamios 
tie symptoms appear onh after extensive invasion of the nerve tracts has 
occurred, and treatment is incvitahly delived Thus m the two dis 
e®; tlic cffcitivenoss of peeihe antitoxic crum of proved potenev is 
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influenced li\ conditions pcoulinr to the* discnvs tlicmBclves, in tins ca«e 
the distrilmtion of toTin relatm to tlio time of appearance of simptoms. 

^\lien we pies to the interpretation of results of tnmtment hy anti era 
in other dieci«ee, or In Imcterial products or i actiiice, the pruhlem is much 
more diflicult than in tho c just intntioiicd in nlnch the relatiich simple 
cheniicil reaction of toxin and antitoxin is iinohnl, and it soon liecomcs 
cMdont flint uhih our present kiiowledgoof tho clunncal iinturo of immu 
nitv has served to point the wav to poeeiMe meins of specific thorapv, the 
question as to ulicther these inciisnrcs will !« cfTectivt cannot be answered 
on theoretic gronnds, hut must await the results of practical application 
in each di«ci c 

Till preatest error involved in the estimation of the clinical effect of 
a remedv is the failure to fake into full account the natural historj of 
the disease in question If we assume that in a piviti di«taso the outcome 
has heretofore l>cin invnnablv fatal, and that, under n new method of 
treatment, even one or two recoveries have occurred in proved cism of 
tho disease this climeil cvkIciwx would l>o snlliciciit to fstahlish the effec- 
tiveness of tho rcniedv In practice, however, in most of the infectious 
diseases, the clinical course scvcritv of Bvinptotns, mul outcome are va 
riable, so that m order to judpeof the value of the reinidj, mnnv observa 
tions are required vihich chall mcliidc equal mimbirs of treated and 
untreated cases cquallv distributed Ihroiiphout the ixTiod of observation 
Fven under nppirenth adtquatclv controlled eoiiditioii«, results which 
seem at first to iiulioite tlura]KUtic value of a renicxl) are later shown 
to have been due to unrecopnizod faitora which happoneil to combine to 
place the remedv in a favorable lipht unwarranted bv the actual facts 
To eliminate tlinroughly the ehiiicos of error mnnv senes of cn«cs treated 
by different observers arc required to establisli or disprove the claims of 
a method of specific therapy, wliicli, jiidpeil on theorelii grounds alone, 
may have much to recommend it And so in tho past twontv five vears, 
of tho many attempted methods of specific thcrapv, most of which have 
had some definite though perhaps limitcsl bisis in tiicon, a few have been 
proved to be of value and have become oitablishcd ns a part of clinical 
medicine, others have been discarded a* ineffective or daiigeroUs, others 
are still undergoing the necessary pcrioil of clinical trial required to ile- 
tennme their practical value These various methods iiiiohe either the 
conferring of passive immunity by means of antisera from immunized 
animals or man, or tho production of active immunity bv the inoculation 
of antigens, usually preparations of bacteria or tiieir products Immune 
sera have also been combined with cbcnnical preparations of known bac- 
tericidal powers, in attempts at cbemoscrologic therapy 

Active Immunization — In addition to the inmumitv to certain dis 
cases which follows recovery from them, active immunity may be acquired 
by inoculation of a modified form of tho disease, as m vaccination ngaiiist 
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small pox, or by inoculation of an attenuated virus, as in the prevention 
of rabies. One of the most striking examples of the successful applica 
tion of active immunization in medicine is the propbj lactic immunization 
against typhoid fever The immunity here conferred is relative only, 
but it is usualh sufficient to protect from infection under ordmaiy condi 
tions of life Some progress has been made by aett'e immunization m 
the prevention of bubonic plague and cholera and there is evidence to 
show that the incidence of pneumonia is somewhat less m large groups 
of persons who ha\e been given protective inoculations of pneumococci 
than m untreated control groups. The protection so conferred has thus 
far not been sufficiently striking to warrant the general use of prophylactic 
vaccination against pneumonia The use of toxin antitoxin mixtures for 
immunization against diphtheria offers an apparently valuable method 
of prevention of the disease (see section on Diphtheria, \ ol II, page 482) 
The achievements of active immunization by bacterial vaccines m the 
treatment of established infections diseases are much more limited In 
the treatment pf localized infections such as futunculosis, active iinrounv 
zation bv inoculations of staphvlococcus vaccine has m the opinion of 
eomo careful observers been of value m stopping the succession of fu 
Tuncles Here, however it seems probable that the treatment is in reality 
a prophylactic immunization against subsequent local infections 

In the treatment of generalized infections, the results obtained from 
inoculations of vaccines have not been such as to recommend the method 
It IS true that pronounced and at times startling effects, sometimes favor 
able and sometimes unfavorable to the patient have followed the mocula 
tions, but it appears that the«e effects are in part to bo accounted for on 
the basis of non specific protein shock which may be elicited by the mocula 
tion of any foreign protein 

Foreign Protem Therapy (Protein Shock Therapy) — In addition to 
those methods which have been developed on tho general principle of 
specificity in the reactions of the body to disease, some emphasis has 
recently been placed on certain apparently non specific reactions of the 
body to disease It has been noted that following the chill, fever and 
leukocvtic changes which result from the intravenous injection of foreign 
protein the fever in di eases such as tvphoid fever mav sometimes fall 
by crisis, or the local symptoms of pain and swelling in arthritis mav 
disappear and the attempt has been made to utilize this reaction m the 
treatment of infectious disease under the name of protem therapy ’ 

The intravenous lujection of small quantities of foreign protem is 
followed within a few minutes to an hour or >*0 b\ a rise m temperature 
chill, sweating and leukopenia followed by lcukocyto«is Coincident and 
subsequent cliangca in strum protease and other ferments and an increase 
m antibodies such ns precipitms and agglutinins m pre\ lously immunized 
animals, occur After the sub idcnct of the reaction m patients, there is 
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frequcnth noted ati impnnnnent m (lit jjimrul eoiulition cliaractirm'd 
bj lowered fever <>r decren t m the pun of nffectoil joints in cixcs of 
artliriti« This iiiiprovtmeut » often ttinporarv , m «oinc cases it is siid 
to be permanent J Ins re action can lie elicited bv nnnv pubstancos inclnd 
ing proteo cs b-icttrinl susjicnsions, such ns tvplioid vnctiiK, colloidal 
siispciisioiis of iiutnls and h\|>crtoiiic and hvpotoiiic poliilions of salt or 
siller It 18 thus « 1< arlv non ajHanhe * 

^fans theories have lieen ndvaneed to explain the plKiioincna noted 
in the reaction Hit appiamiict of specific nntilodies such as ngt-hitinins 
and prccipitins in prtvioiisU unmuiiirod anuimls sis ms Itcst explained on 
the theorv that tiic nattion raiiM*H n inobiltr itioii of uiitiUvdiis pnvionslv 
formed, and it has Ikhii l»ld that the favorable tlTi'cts iiottHl in some 
patients arc due to tins fiiishin^ out of 8|)ciifie gtil>stAnees lb« sec«indarv 
Icnkocvtosis baa al'O be<n nrj^a! »s a factor favorinp recovers lho«c 
who do not htsitatc to depirt fnnii the more exacting principles of spec- 
ifieitv arpu that wo have hintofon Ixxn too niiuh interested in tlie 
spceihe cause of inflnmnintion and in the iiittliods of specific defense 
against it and have in^twtwl tin more pmra] and li^s specific reiction 
of the mlhinni iforv pnntss iiMlf As a pniblim for »tiid\, the rtictioii 
presents iiinnx phases tin inviMigntion of which will niidonhtwllv throw 
light on the gemral <iiustion of tht inevhntii«m of riHwera from di«i ise 
\\e arohero conn rued howtver, with the application of the mitliwl nt 
prt ent m the cure of infections di ci<c Intravenous injeitioim of for 
eigii protein, or other snlxtnnces dcsipieil to produce the phinoinena of 
protom shock have liv'cn u»ed in main mfcttions diseases In rLViewing 
senes of ca*o reports m the xarions disoisos vn whuh faxomWe opinions 
of this method of thorapv arc cxpR«so«l ono is nt nneo stnick with the 
lack of control ca cs Ihtii too then, is often a total lack of considera 
tion of the natural coiirvc of tin di«(n«K, under discussion and sudden 
changes for the lictter arc credileil to ilio treatment whin a inoinent s 
tUciUfcht would suggest a more simple cxplauatiou lemptirarv improve- 
incnt in joints follow iii,^ protein shock is fre«|nentl^ ob cned and In some 
ciscs fill iniproM nient is contiiiMCil, but often after tin wilcoim improve- 
mint, relapse to tho original condition oexurs For tbc e rtasons manv of 
the favorable opinions must be In i\ih discounted Tudgitl from clmieil 
reports, the case for protein shock tlnripv does not npi»enr to l>o provcil 
Admitting that in sonic ca«cs inn>rDVcineiit follow mg protein shock has 
been prompt and lasting it is in order to uitimrc wbctlicr tbise ca«cs 
could have been gclccted previous to treatment, and, if not, bow mmli 
danger is entailed m the routine tnatmint of nil patients bv tins method 
As Petersen points out if noiispeafic thfripv is after nil niertlv a 
method that deals with heretofore known reactions we must he prepared 


Recently injeetwin of milji hive been a vl for tliie purpose — r liter 
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to accept tho probability that it obcjs all tbe commonh observed laws 
of biologic reactions If we regard it as a metbod of stimulation, plasma 
activation, it follows that it cm only be effective when the protoplasm 
IS still m fit condition to respond to stimulation Once the stage of 
exhaustion lias been reached the mere imtation of the nonspecific agent 
IS no longer able to bring about anj alteration in the disease process, othpr 
than an aggravation ’ 

Besides the possibility of decreasing resistance to disej«e the danger 
of more senons results from intravtnous injections of foreign protein 
must be considered Deaths follovuDj, protein shock are not usuilly re- 
ported, but It 13 well knovvn that thev occur Fveu if deaths were less 
frequent than is the cise, we should still piusc to weigh the probability 
of improvement against the possibility even remote of fatal outcome 

There are certain emergcni les, however in which the possible dangers 
maj he held to be less than the possible benefits to Ik derived from this 
method of therapy It h is biien noted that following the prodnctioii of pro 
teia shock, inflammatory processes m mucous mcmbniies frequently sub- 
side In gonorrlieil ophthalmii m wbich the pitient is threatened yvith | 
lilindnc^ if the inflammation is not quickly controlled good results have i 
been reported following tbe reution produced by the intramuscular injec- 
tion of milk In bfverc md uncontrollable iridocyclitis, foreign protein 
injections liayo been credited with good effects In such emergencies the 
trial of foreign proteins appears justiheJ in selected cases Further 
clinical study w'lll determine the effectiveness of the method in this class 
of cases 

Care and consoryatism are urged bv those who have studied the effects 
of intravenous injections of proteins but in their clmieal use this con 
Bcryatism appears sometimes to bo more prcmbeil than practiced At the 
pa vent time m thi opinion of the writer the routine use of nitnvcnous 
•iijections of foreign proteins in infectious diseases is not justified bv the 
results obtained Tbe balance of immunity is a very delicate one which 
may bo easily deflected for or against the patient, and we should not 
Wish to alter this b dance unless we can be reasonably sure that the change 
Will be in favor of the patient 
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MECHANISM OF COAOHUITION OF THE BLOOD 
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Tlie group of hemorrhagic di»eaaca is a >crN unsatisfncton and in 
definite one ^^e mfl> include hero alnio«t nii) di«<.a«c vfith which pur 
ptini or bleeding la an important aimptnni. TJie tendenev to hemorrhage 
IS a snnptom and not a true dt«ca«e, and, like icterus, it is a smptom of 
a disease which afTccts some oigan or ti«suc of the bod\ Some of the 
clinical entities arc well rccogiutcd, and must be designated b\ their 
familiar names whether suitable confusing, or otherwise 

The theories of blood coagulation arc mam and saned and need not 
be reviewed It is quite essential, however to have clcarh in mind the 
mechanism of normal blood coagulation The thcorj of IloivelJ meets the 
known requirements of blood enagulalion in health and di«cn«o in the most 
satisfactory manner, and wc mav accept this as a working hvpothesis until 
it 13 shown inadequate 


Antithrombin s (Thromboplastin) 


Prothrombin 

Calcium 


(Thrombin) 

Fibrinogen 


(Clot) 


The substances included in parentheses are not present in tho circulat 
ing blood The prothrombin is held in an iiincttvc state by tho anti 
thrombin which can be demon trated in normal blood Throraboplastiii 
IS freed bv any tissue injury (blood-cells, plates endothelium etc ) and 
neutralizes the antithrombin, thus irccing the prothrombin CoagiiJation 
then occurs by formation of tbrombm and precipitation of the fibrinogen 
5C 
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The logical method of classification and study of various tjpes of 
hsmoTxhagic disease is to group them under the headings indicated in the 
schema guen above for blood coagulation This method has disadvan 
tages, but also some advantages, as one is forced to look at a disease from 
a different viewpoint, which in itself may be helpful 

Fibrinogen — This element fluctuates widelv in amount in man and 
animals but m health never falls to a dangerously low level (Whipple) 

Its rate of regeneration in health is evtrcinelv rapid (Goodpasture), and 
the reserve capacity of reproduction by the bodj seems limitless This 
in itself indicates the great importance of the protein in the bodj economy 
It maj bo greatly depleted by various poisons (chloroform, pbosphoms) 
nhicb injure the liver, and in severe poisoning tht fibrinogen may practi 
eallv disappear This explains the disseminated ecebj-moses, gastric 
hemorrhage, and bleeding noticed in such cases The elots arc too fiabbj 
to close any ruptured vessels Ihe hemorrhagic evmptoms of acute vellovv i 
atrophy and yellow fever are referable to tins drop in the blood fibrinogen j \ 
to a very low level due to liver injury Various chrome liver diseases j\J 
(cirrhosis) may show a low fibnnogvn index, and this is of very serious 
prognostic importance This low fibrinogen index will favor hemorrhage 
U IS to he kept in mind, however that li'er disease may be associated 
with normal fibrinogen, but with abEormahtii.8 in other factors of 
coagulation 

From a theoret cal standpoint there is no reason to expect any favor 
able reaction from scrum treatment m such conditions IVhole blood 
might help to tide a patient over a period of acuU fibrinogen insufSciencv 
Until regeneration of the liver cells can adjust the normal balance 

Calcium — There is no evidence that anv form of bcmorrhsgo is refer 
able to abnormality in this element. Icterus may show delayed coagiils 
tion time, which may be improved by calcium feeding hut in such cases 
the calcium blood content is above normil It is probable that the cilcmm 
18 bound by the bile pigments, and is only alowly availsblo for the require- 
ments of coagulation There is no serious danger in this condition True 
hemorrhagic symptoms with ictems may be associated with other ab- 
normalities in blood coagulation (Whipple) and ire considered below 

Prothrombin —Tins elusive element is rarely involved in hemorrhagic 
disease. Hemorrhagic disease of flic newborn in some perhaps all cases 
13 as<sociatcd with disappearance of this substance from the circulating 
blood (IVhipple) There is good evidence that the prothrombin may be 
present at birth but vanishes dunng the fir«t few davs of life It is 
obvious that fresh serum which is rich in thrombin should be of value, 
and experience has confirmed this Pure thrombin should l>e the ideal 
treatment. Hemophilia, according to recent work of Howell, shows a 
lowering of the prothrombin content of the blood plasma Tbeorcticallv, 
then, one would expert help from scrum injections. 
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Antithrombm — Thp nntithromlun pnithroinlnii balancp i« m %er\ «1p1i 
cite (qiiihbrunn niul can lie up«ct L\ \ irioiia CTpcninontal procedure^ — 
for example, intmaciioiia injection of peptone— Imt tlie cnpaciti of the 
normal bodj to readjust this disturbed eqnililinum is acr\ preat It is 
prctt\ cleir that the h\er mix lie eonecnitd with the jirodnction of anti 
thrombin and perhaps its destmctinn mit it is also certain that thromhiii 
ran in some w n 1 h neutnilizeil in tin. blood ontsidi of the lixcr It is not 
surpnsinc then that in di eiM. one max tiuat xsitli htmorrhapic 
tnm« or periods wlmh arc due to t xeess of the antithromhin factor This 
has IxTii shown (Wlupph) to l>e inie iti ecrtniii ui«<"* of septiecmn 
miliars tnliercnlosis uidooirditis, cte It is jm siMe that the Mpid ti««ne 
destruction and di«inl<prntmn max liaxc frctsl sulKfaiues capiblc of 
stimulating tin lixcr to an oxerproiliiction of nntitliromhin Another 
pnnip of <ast« kuktnuns and niuimas max slioxx the snnt nhiiormalitx 
This max U found in aplastic anemia xxitli complete marrow aplasia 
slinwuv that llio reaction of the Imiw, marrow is not a factor in this 
complex 

Ui«ea cs of tin. lixer with ittinu max at times Is n«soi iat«l with an 
ontithromhin (xnss and dcxtlop prnxc Inmorrlnpu sxmptoms It is 
obxious tint lalcuim would lie of no thtrapsnlie xaliie in cases of nferus 
xnth hlociliti^ of this t\|>c Cases of tins ixjs. with mild icttnis max d<^ 
xolop for no apparent ria on, and after a jicrnMl m winch blcsHlmp maj lie 
troublesome and danperous max eiiddetilx ntuni to nonual without trcit 
ment of anx kind This iluctuntion in the nntithromhin content is quite 
obscure 

Other Factors — It has Ixxii sii^pesUd that some tx|Ms of liemorrhapic 
disease max Iw rifcrablc to iiicren«e«l fragll^f^ of the capillaries Tins is 
simph ail ex ision of the point at i sue and no direct CMdciiet has eier 
been adduced to support this xicw be wtr and fewer in«es will U grouped 
here as more definite data are atciinminteel to show the nal can c of the 
bleeding 

Blood platelets arc known to fluctuate in disease, and it has Iwn sug 
gested b% Duke that a preat drop in the nmuber of blood plates inaj 
faxor bkodiiif, and purpura It is jw siklc that other elements of 1 i13<h 1 
coagulation max fluctuate in a like fashion Jlriwcll bis repfirtcsl ci«os 
of purpura in winch no abnorinalitx of blood coagulituin was demnnstra 
Lie but the blood plates xxere not counted 

Fibnu-dissolving fennents max be concerned m some ci«es of hoinor 
rbage, exen in fatal cases ni adults This ferment niaj lie xerx actnc, and 
can dissolve hlood-clofs in xixo or in xitro xvitk great rapiditj Conse- 
qiientlj, eien with normal dements of blood coipulation the clots are not 
permanent, and oozing continues thrDUr,li the softened clots which form at 
the site of injurj Tins ferment maj be present ui small nmojmts (Good 
pasture) in cases with liier disease, extn if not sufhcicnt to gixc rise 
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to hemorrhagic symptoms Jkormnl blood phsma contains a ferment 
capable of inactnating this fibnnoljtic ferment. 


CLASSIFICATION AND TREATMENT OF THE ANEMIAS AND 
HEMORRHAGIC DISEASES 

W L lloss 

The blood is a fluid so c sential to life that it is not strange that phj 
sicians m e\erj age ha\t «ought to influence disease through this medium 
The history of therapeutics from its earliest days abounds in tht records 
of these attempts at blood therapy Hie blood has been depleted lij bleed 
cuppni^ leeching pur^jiiig sweating and efforts ha\e been made to 
augment or othcnyise alter it by the introduction of normal and abnormal 
blood from man and heist Some of these methods are founded on n 
rational basis and their proied laluc entitles them to a place in our 
present dav therapeutics otluis arc onl\ of historical interest 

In recent aears there has btcn such a rcmal of interest ni the efforts 
to treat disease bv means of the introduction of blood or its 'arious con 
Btitiients and in some in'tances at k ist with such a measure of success 
that no treatue on therapeutics is complete without a discussion of the 
subject 

The use of the various ituinuiio or specific sera has been considered 
elsewhere ni this \olume, and the present chapter deal with the use of 
normal blood and its dcniatuc^ in the trcitmcnt of di«ea o The diseases 
to which this form of tlierap\ has kcii applied consist rnainli of the 
aiicmus and a largt group of disci ts in which hemorrhage ma\ occm 
From tlu. latter group there ma> be Siparated a mailer group somewhat 
looselj designated as the hemorrhagic diseases 

A satiafictorj clas«ifaeatioii of the inemias cuinot be made owing to 
our incomplete knowleilge of their etmlo^i Thci are nsuallv divided 
into pnmari, or essential and scconiLirc Bi prunirc is meant one for 
whitli an adefiuate cuisc cannot be o signed Hi «etondir) anemia is 
meant one for which the eau c asaipjiied seems adeijuatc to evplam the 
blood coiiditiou (Iinersoii) 

Under pnmarj anemias Osier mentions oiih two diseases chlorosis 
and uliopithic or pernicious anemia Mam authors include here al o 
the I cuhcm ins, Hodgkin a disease and bpknic anemia 

^oine confusion has arisen from the use of the terms priman tape of 
anemia and ‘ sceondary tape if inejma Bv the former is meant an 
auimia with a high color inika the latter is u cd to designate an anemia 
With a low color iiicUx Ihns clilirosw which on the bisis of cliologi is 
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Antithrombin — 1 lip ntitilbrnmltin protlirombui Inlaiici ik nM(n tVli 
cate ciunlibrnim niul can l>c up tt !« »iriou« i •xpcriim iitnl pnxoliins— 
for ixniiiple intn\piuiiis nijoctioii of pcjitnnc — but (lit cap^clt^ of flic 
normal Imdj to nndju t this di turlud rqnilibniim is \cr^ print. It is 
prctts clear that tin Incr im\ Iip ronwnicd vith fh( production of oiiti 
tlimmbin and pirhiips its dostnirlioii, out it is a! o cirtam that tlmnnbin 
can in sonic wn^ U iitiitrilizrd in tiu hloiH! otifsidi of the Incr it is not 
snrprisinp llun tint in di^ta i ono iiia\ mett with hcmorrlinpic sMnp- 
toms or pcrioils \\hi< h arc due to cYci s of the niitithmmhin fin tor lliis 
has l>ccn shown (\\lupph> to l>c triii iti ortaiii la <"* of sipticcmii 
milinri tnltcrinlo«is i ndoomiitis etc It is jmsmhlc that the ripid ti sue 
destruction and di«inlcprntion tiias ha\< fn^al siilNfaiieiN capable of 
stimiilatinp tlu hxcr to an oxirpriMliiction of antithrombin \notbcr 
pnnip of ( i (“> hnkimias and ammias, max slinxv the same nhnoninhtx 
riiis max Ik found m apla tic aiicmn xxilh tximplifc mirroxr npla la 
showiiip. that the reiction of the Kme ninrnixx is not a factor in this 
complex 

IJi«<a C9 of till lixir xxith icdnis wax at times l>e n«s<x?iiit«l xxith an 
nntithromlnn isciss and dixelop praxi JiMnorrhapic Kxmptoms It is 
obxions that c iliinm xxould U of no tlurajHiUie xalnr in eii«es of ntinis 
xvith blocdiiv of this txpe Cu«es of this txjx xxith mild icUriis max (lc“ 
Tclop for no apparent rei on and after a period in xxhieh hletHlinp max If 
trouhlesoini and dangerous max eudddilx return to nnnnnl xxithont treat 
went of mix kind This lluctiiatioii in the nnfithmmhm eontint is quite 
obMiure 

Other Factors — It has Ikxii snppe fid that some txpes of hemorrhapic 
disease max Iw referabU to increased frapihtx of tlio eapillirics Tins is 
pimplx on exasion of the point at i««ne, and no dirict cxidinet has exer 
been addiicid to support this xicxx Fixxer and fexxir eases xxill K pronped 
here as more dchniti dita arc aceiiimilnicil to shoxx the nal einso of the 
hlccdinp 

Blood platelets are knoxvn to fluctuate in disease and it has hern sup 
gcstcil b\ Duke that a priat drop in the minilxr of hloodplntis max 
faxor hlceding and purpura It is jKwsihh that otlicr elements of Mood 
coagulation max flnctiiato m a like fashion Jlowell his niKirteil ci is 
of purpura in which no ahiiormalitx of hlood coipilition xxns deinonstra 
hie, but tie blood plafis were not cnimted 

Fibrin-dissolxing ferments max be coiiecriiid in some cases of liemor 
rhage, excu in fatal cases in adults Ihis feniunt in ix be xerx active and 
can dissolxe blood-clots m \i\o or in xitm xxith print rapiditj Coiise- 
quentlx, even with normal dements of Mood conpulatioii the clots are not 
permanent, and oozing contunies through the softened clots whiili form at 
the site of nijurx This ferment max he present in small nmojints (Good 
pasture) m eises with liver diseisc, cxeii if not suflicitnt to pixc rise 
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moderate hemorrhage The limits of this group are at present not very 
clearly drawn, but it should probably include onlj those diseases m which 
the tendency to bleed is dependent upon some disturbance of the factors 
concerned m the coagulation of the blood If this is made the basis of the 
classification it will appear from the preceding discussion of the theories 
of coagulation that the group mav be divided into subgroups, depending 
upon the particular factor or factors which may be at fault Thus in one 
group might be included those diseases in which the hemorrhagic tendency 
depends upon, a deficiency of prothrombin another might include those in 
which there was an excess of antithrombin, a third might include those 
diseases in which the hemorrliage is due to deficient fibnnogen, and so on 
for each of the factors concerned in coagulation Of course it is hi^hlj 
probable that the conditions are too complex to fit into any such simple 
classification as suggested above It is probable that two or more factors 
may bo disturbed simultaneously m some instances and, moreover it is 
even possible that in a given disease the same factors are not alwajs at 
fault 

We have separated from the hemorrhagic diseases a large heterogeneous 
group which wo have designated Diseases with which IIemoiThaB,e mav 
bo associated This group includes a number of infectious distnses due 
to bacteria, those due to animal parasites and those of unknown etiology 
It also includes a variety of non infectious diseases 

In some of the diseases of this group the anatomical lesions present 
seem adequate to explain the hemorrhage, and in such cases it is not 
necessary to presuppose the cxistenco of any disturbanee of the factors 
influencing coagulation Thus m some instances the erosion due to ulccra 
in the stomach or intestines tlie ulceration of neoplasms of the alimentary 
tract, genito urinary system and elsewhere renal tuberculosis or the 
presence of stone in the kidnev or bladder mav readily account for hemor 
rhage But even m these easily explicable cases it seems likely that if 
the hemorrhage is sufficient to catiso a marked grade of anemia which per 
sists for a considerable length of time there may be secondarv changes in 
the blood leading to a disturbance in its coagulabilitv which mav prolong 
the hemorrhage It seems not improbable even in tvphoid fever, a disease 
m which the intestinal hemorrhages are usually ascribed to the erosion of 
Vessels by ulcers, that in many eases the important underlying cause of 
the hemorrhage is a disturbance of the balance between the factors upon 
which coagulation depends. The same may he true of the hemorrhage in 
certain cases of tuberculosis 

In other diseases included in this group septicemia, diphtheria van 
ola scarlet fever mcasle" typhus fever yellow fever scurw, and acute 
yellow atrophy, the hemorrhape tendency is not so easily explained, and 
18 rather vagiiclv considered to bo toxic in oripn 

Tho desirability of a knowledge of etiology for the classification of 
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best examples of tbo sccomlan t\pc of oticinia, and not infrcqiiciith carci 
noma of the stomach loads to an aiirmia mth a color index abn>o one 
\\ c base attempted to make etiologx the basis of the following classifi 
cation, it 18, of course, tcnlatnc, and the pnmnr^ diminish as 

the cau«cs of the di«ea«c 3 included in it are discoseroil If the olxcira 
tions of I\egri and Alicnnet and Hunting and \ ateson the hactorial nntiire 
of Hodgkin s dis( a« had I>etii cniifimioil, it would )in\e placed this di ease 
111 the group of «ceoudnrx anemias. The clas. ification of the sceondarr 
anemias is taken from Osier 


ANEMIA 

PntsiAnr on Fssentiai. Anemia 


1 Chlorosis 

2 Idinpithic or Pernicious Anemia &ubf5pc — Aplastic Ane- 

mia 

3 I cukemin 

n MMloid or Splcnomecliillars 
h Is mphoid or I xmphatic 

4 Splenic Anemia (Uantis ])i<en<c) 

5 Pscudolcukcmia (Hodgkins Disease) 

SreoNDo s Anemia 

1 Aento Secondars Anemia Hemorrhage, certain acute infections, 
and intoxications arc the important cnn«cs 

2 Chronic Sccoiidars Anemia, of which tlic important can«cs are 

a Inanition diio to dcfcctnc food supph, uiilngicnic surround 
mgs chronic dsspcpsia, cancer of esophagus nnd stomneh 

h Infections ospcoinll^ tvphoid feser, rheumatic fc^cr, sepsis, 
sjphilis, malaria, nnk\lastoina and bothriocephalns 

c Intoxications inoi^anic jwisons, such ns lead, mercurj, arsenic, 
organic poisons, such as the toxins of xandus fesers, nnd certain antog 
cnous poisons occurring in cliroiiic affections such ns nephritis, jniindict 
d Hemorrhage repeated hemorrhages, eicn though small, such as 
the persistent bleeding from hemorrhoids 

e I/jng-contiuucd drams upon the system as in chronic suppuration, 
prolonged lactation, and rapidly growing tumors. 

Tho difficnltj in classifying the diseases with which hemorrhage mnv 
be associated is as formidable os that met with in the case of the anemias 
Under the designation Hemorrhagic Diseases we ha\o separated a 
group whose striking nnd important characteristic is a tendency to im 
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DivEAsts WITH Which Hemoithage Maa Be Associated — Cont 
PeruiLious Viiemia Genito-iinnarj Conditions Hue to 

Leukemia Stone Neoplasms, and Infections 

Splenic Anemia Diseases of the Female Generative 

Epistaxis Due to Local Causes Tract 

METHODS OP TREATMENT 

Since \^o arc going to consider relatiielj fciv agents which raa\ be 
applied m the treatment of a great \ariet\ of conditions it will save much 
repetition to describe the agents cmplojed, their source, preparation prop- 
erties mode of action as fir as known ind methods of administration 
lieforc discussing their prophvladic and therapeutic application The 
agents are (1) normal scrum (m contradistinction to immune) (2) de- 
fibnnatcd blood, ( 1) citrated Wood and (4) whole Wood Either human 
or animal scrum mat ho ctnploved hut when dcfihnnatcJ Wood or whole 
Wood IS used it should l>o of human origin 

In the use of hum in Wood or scnim cire should he ctcrcised that the 
donor is a strong lunltliv mdividual or at least one fre* from com 
tvuinicahk disoasv ‘^vpllllls c-iiccivlK t.houW be excluded not onlj by a 
nigitivo historv, but bj i neptivo \\u«vcnnann reiction 

Serum 

A varietj of sera have been employed for instance horse, sheep goat 
beef, rabbit Beef and goit sera arc aid to be more toxic than tlio others, 
and on that account tlieir «»<. is less desirable Although normal horse 
scrum maj he obtained from a number of the largo drug houses which 
manufacture antitoxins it would K dirtuult to get it as prompth as might 
1 0 necessary or as fresh as it cems desinble to use it Another objection 
to its use IS the possible danger from aua phjlnxia in a patient who has 
previously iccciyccl antitoxin (boro scrum) or of senHitization in one 
who might subwqueiitlv diyclop the need for antitoxin Although the 
danger from aiiaplivlaxis Ins prnbiblv lieeu greatly exaggerated it seems 
v\i or to avoid the n k yvhtn p)!.«ihle Cood results m the treatment of 
hemorrhage have been reported from the u c of antitoxic scrum but it is 
duibtful if this agent is as useful as fresh erum. 

riit r abbit fiirn islics the most eomenieut source of fresh supply and 
Its scrurn“i3"nol~oiily’“wilhoiit toxicity m the do cs employed but ap- 
peirs to 1)0 the most clheacious of the animal cri in the trcitmcnt of 
lienioirhage 

To Obtain Rabbit Serum — V laiyi* hoilthy rabbit is sdected anes 
thctizwl the front of tbc thorax is shued and the skin rendered a cptic 
Blood is aspirated from the heart througli a needle of fiirlv large caliber 
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tlic licinorrha^ic <h ( i hns nlnud^ Ken |H)intc-«l out, it L\cn more 
de8iri\)le for tlit treitiiKiit 

Tlicre lia\i Ktn no po for m ve know, sn which nil of the 

factors inllucncin^ coi^ilntioii ha%c IfCtii iinesti^ntcd 8iinnItnm'ou9l\ V 
number of oh oners hu\t followed ont or bi vf ml of the factor*, and nuch 
(Into ns nre a\nihihlo iiidio»t« tint n di<turhttuc in oirtiin factors mae be 
characteristic for a j,i'in di cn*<, but the oKcnatious hj\c Ktii bo incom 
plctc, and the series of c i«es <«> siiiall, that pcmriilirations woiihl K un ife 

Ilnthcr than attempt u chi sihcstum on an ttiolo^icil Insis, which 
would not ouh K incoiuptcle, but almost certainU faults, it se<cms wi«i r 
to refer \er\ briill\ to tin hudiii;r* ••• the f« w cn ( s which hnM liccii at all 
circfulh iinestif^ated and tni«t tint the iTcopuitinu of tlic sort of studies 
tint arc iicccssir> to aehnuct our kiiowle<!^e on tins im}>ortnnt siiliject will 
stimulate iu>cstigj|nrs to further work in this field 


HEMORfiHAaiO DISEASES 


1 Ilcmophiln 

2 ^^o^bus Maeubisus Aismalonim. 

3 Piirimra 

a I’lirpurn Simpk’t 
b I’lirjinni KIicuuiaIici 
e I’lirpura Hamorrha„ica 

4 Ls cntiil Ilemutuna 


Disecses with Mjcicii HEMORRii\or Df Associvtfh 


Tjplioid Fc%er 
Septicemia 
Diphtiicria 
Pertussis 

Uesenfere, bacillarj and amcbic 

Plague 

Tuberculosis 

"Malaria 

PelapsiHo Fccer 
Syphilis 

Pulmonary Distomiasis 

Bilharziosis 

Pilanasis 

\ ariola 

Varicella 

Scarlet Fever 


Aleislcs 
'Ijphus Fever 
bellow Fever 
Dengue 

Itockv "Mnuutniii Spotted iever 

Pliimbisiii 

Pcllapm 

Scurvy 

Cirrhosis \ cutnculi 
Onstne and Dnodcinl Ulcer 
Ulcerative hiilcntis and Colitis 
Cancer of Vliincntnr^ Tract and 
Gcnito urinnrv Svstem 
Discises Associated with Jnundici 
Hepatic Cirrhosis 
Krphritis 
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of the cjliuder hr means of a small stenle glass rod The senim is allowed 
to separate, and after se^enl hours is removed by means of a sterile 
pipette and rubber bulb 

Properties of Serum — Xormal serum differs from ivhole blood in that 
it contains no cellular elements although it may contain substances 
(thromboplastin*) liberated by the disintegration o' platelets and leiiko 
cytes It contains no fi brinogen, no antithromb in, a nrl less calcium salts 
than the blood It contains no prothrombin but freo fibnn ferment 
( thrombi n), which is not present m wliole blood iforawitz and others 
haTe sTibwii that on standing a few days thrombin is converted into an 
mactiie form, mctathrombin This may explain the better results follow 
mg the use of fresh serum 

Action of Serum — Clinical results have proved that «entm admin 
istered subcutaneously or intrivcnously is a valuable hemostatic in some 
eases of hemorrhage Also that it may be a valuable prophylactic agent 
before operation in individuals with a hemorrhagic tendency hut wc are 
as yet ignorant of its mode of action It has been u ed fiirlj extcnsivch, 
and the accumulated experience, indicates that there is little if any, 
danger of producing intravascular clotting 

llowell has sIiowti that large amounts of scrum and even of pure 
thrombin, may bo injected intrivcnously in animals without apparent 
injurious effects The antithrombm content of the blood may show nn 
mcroa o a few hours after such injections but quickly returns to noraal 
This increase in antithrombm might be regarded ss a contra indication to 
the use of Scrum in eases where the hemorrhagic tendency depends upon 
an excess of antitlirombin and the same might apply to the use of dchbn 
noted blood It should be taken into consideration however thit these 
observations were made upon animals who e blood was prcsuinablv normal 
ns regards the factors mtincnciiig coagulation, and it is not certain that 
they would apply to liuinan Kincs who«t* hemorrhagic tendencies lead ns 
to prosuppo 0 some disturbance of tlicse factors While einplia«izni^ the 
value of such oVwnations and tlvc mvportancc of any studv that 
will throw light on the mode of action of these ngonfs we foci that the 
question of their u cfulncss will h< detcrmuicd on a Irisis of clinical 
results 

Animal and human serum appear to lie equally efficient in the treat 
meat of hcmorrhnpO 

Methods of Administration — Scrum mav lx> given siibciifancouslv in 
doses of 10 to 50 4 c or intravenously m dosps of 10 to 15 cc It is 
apparently more prompt in its actiou aud more efficacious if given in 
tniycnously Sometimes a single doc siilheea to stop the hemorrhage 
In cn e of contiiiued bleeding the dose may be ripenteil it inton als of two 
to aiv Iiours or even longer depending upon the urgency of the indica 
tioiis If ibo bU-ediwg IS wvt vontTollevl bv the fir«t few ndiniuistrations of 
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hs iiufliis of H Sterile 20 ec psnn^t Hie iiotdlt is iii«(rt((l ot a point 
about 1 cm to the left of tlie inidlinc and 1 iin nl>o\o the lc^cl of the 
costal nn^jlc, being directed npwinl and toward tlu inidlino UeiinlU as 
niiuh ns 00 ce of blood ini\ 1 h obtained from a pnxl siml nbbit without 
saerificmg the aimn il If more than 20 c e of Mood is d< sired it is con 
\enieiit to n e a misllo which is nttncluil to the s^rlllet b\ means of a 
push connection nthcr than a screw conneetion After the s\nngc has 
been filled it is ditichcd from the lusdlo, wliicb remains in aitii, and the 
blood IS trinsferrtd to a sterile eciitrifiij,t tube A aecond, and oicn a 
third, nspirition of blood imv tisuillv l>t made with the same sinnpo if 
one works rnpidh, hut it is well to ha\c a w-eotid s\riupc rcsd\ in cn c the 
blood begins to eongnhte in the br>.f As aooti ns the Mooi! is coagulated 
the clot is detathed from the sidis of the eciitnfiigo tiil<os b^ rncaiis of a 
sterile phtiiuini iicislh, and the serum is oliowcsl to separntt After one 
to two hours the tubes mm l>e cciitrifugiliroel and the stnim remosed bi 
means of a sterile pijKttc If the seruiii is intcndeel for intrmcnous in 
jcction it should U entirely fret from cells These ina} be rcmoicd, if 
present, b^ further ctntrifugnlirntion If it is to be injecfed snlxmtnnC’ 
oush the admixture of a few cells eloes no Innn 

To Obtain Human Senun — If onK n small qnnntiti is d(«ired the 
blood ma> lie aspirated from one of the large \eitis at the bend of tho 
clliow b\ moms of a seritigc In ca«o a larger cjii'intiti is dcsireil than 
can be obtainixl coiiroiiicnth with n siringc one nin\ cmploi an aspirating 
outfit made in the following wm A 10 <», 2(50, «>r ixcn 2 lO ce gin s 
cylinder is fitted with a niblior stopper, tbrmiji which are passed two 
glass tubes aliout three inches long bent at the middle to a right angle 
To the outer end of one of these tiilKs is attached a short needle of fairh 
large caliber bj means of a rublier tube one or two inches long To the 
other glass tube a small xncutim pump is attacheil b\ means of ten or 
twchc inches of thick walled rubber tubing The iittnchmcnt of glass 
tubing equipped with pletlgtls of cotton to prevent access of bacteria is 
not nceessarj when the pump is used This appiratns is sterilized bv 
boiling A bandage is placed around tho uppir arm of the person from 
avhom the blood is to Ixj obtained, siiflicienth tight to cause the xtms to 
stand out proininenth but not tight enough to obliterate the radial pul«e 
The skin having been ptcMously clcanwl, the neeillc of tho aspirating 
apparatus is inserted into a vein and the flow of blood into tho cxlindcr 
accelerated bj snctioii applied throngh the opposite tube After the de- 
sired amount of blood has been obtained tho bandage is romoxed from 
the arm, the needle xx itlidraxxTi from the xcin, and a stenlo sponge qnicklx 
placed oxer the puncture xvouiid, and moderafclv firm pressure applied for 
a half minute to a minute to prevent the possible formation of a hematoma 
The nibhcr stopper in the cvlinder is replaced b^ a stenlo cotton plug, 
and as soon as the blood has coagulated the clot is separated from the sides 
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lioiirs This reaction does not seem to detract in anj waj from the %aliie 
of the procedure 

Preparation of Defibnnated Blood — To obtain mall amounts blond 
IS a pirvttd from an arm -vem of the donor by means of a Rjringc, and 
transferred to i sterile flask containing glass btad’^ and haken for ten 
minutes If it is for intnxcnons admini-stration it should he filtered 
through everal layers of sterile gauze after dehbrniatiou This precaution 
ina% be omitted lu case of subcutaneous injection 

Intravenous Admmistration of Large Amounts of Deflbrmated Blood 
— One of us has described a simple technic for indirect transfusion, the 
details of which may be found on reference to the onginsl article 
Briefly, the procedure ma\ be de cribcd as follows The appintus for 
obtaining uid dtfibrinating the blood consists of scseril brlenraeser 
flasks of 300 p c cipacitt c icli cmtumiig about one ounce of glass beads 
and stoppered with cotton a nibbcr stopper through which are passed two 
hort glass tub«.«, to one of aahieh is attached a short needle of moderately 
largo caldier, to the other sn or ei^ht inches of thnk willed Tubber tubiUe, 
to which a small tacuum pump is itti hed 

The flasks ire stenlizeil hi dn heat the f »t of the apparatus by 
l>oiling Previous to use tlie inside of the needle and attached tube of the 
aspinting outfit arc eoated with sUrilc paraffin The stopper earning 
the needle is then htte<l to one of the flasks containing glass beads, and 
the blood is aspintcJ from an elbow rein of the donor IMicn about 
200 cc. of WoikI his been obtiiind th< lUsk is lemoaid from the stopper 
without disturbing the needle in the aeiu another flask is substituted m 
its place, and more blood aspirated Iht iboao procedure is repeated 
until the iifCessara amount of Mood is obtained ks «i>on ns cich flask 
18 filleil it 19 stoppered with a plain rubber stopper ind phakeii for ten 
minutes to detibniiate the blood For an adult tho optimum amount of 
(khbnnatcd blond appears to W dxmt ''00 cc Tins ninouiit is readila 
obtained from lOO cc of whole hlesKl The dehbrinatid blood is neat 
filtered into an infusion bottle, through several laaers of sterile gauze 
atil it IS then allowed to flow h\ grivita into a iiin of the pa 
tient 


CiTi iTED Blood 

The use of defibnnated bhaid his Ikiu largclv super&edeel by the 
emploMiicnt of citrated bhx»d The luethoil of obtainui-, and administer 
ing the citrated blood is the nmt as that for defibnnated blood with the 
OTception that sodium eitmte is nl*.titutcd m the collecting flask for the 
,.1aaa lx uls 10 cc of a two anl ent-liilf per cent salutioii of sodium 
citrate in elistilloil water Uing n ed fer mere 100 euc of hi ■pad to 1> 
withdriwii 
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serum little good eiui lio CTjHVtcd fmm it** eoiitiimctl u«< Tlitrc is no 
danger from ampin laxis ntlending tlie u e of liuman ••inim In cn*c 
animal «<.rum is ti o<l it is ndtisdilo to a urtaiii wlutlnr tin. patient lias 
Pier recened » prtiious «ijo< tion of «ru«i from fin animal spoons to lo 
used The ilnngtr from niiiplnluxis atttndins iiitrainious injection is 
greater tluin tint from its siiis iituiicniH ««« linn is no d ingi r from 
aiinplnlaxis when tin ]a«t injection is tiiadi witiiin scmii d ns of tlic flr<t 
injection If inctssiti should arise for fiirtlitr wrnm tixitincnt after a 
lips( of iiKin than «\<u dais fmm tin first s<nim injeetion it Mould be 
Misc to II e scrum from an nnimil of a dilTentit sjiocics. 


Dtriiii i\ em* Itiooii 

Ihfibrin itial Mood m n Ik. gncii siil>ciitnti<s)usK in small ninomits, nr 
intraie iioush in uuionuts up i<» uio cc It dilTirs fnnii iilioli Idood iti 
that the phtehts and to some ettciil, the hiihiKites han hc>cii destnned, 
hut, ns in tin (js( of m runt, U mu eontain huiip of the disintegration 
products (tlin>ndsiphi«tinl) of thee eell« It has l>ecn depninl of its 
iihniio^oii and nntithrouibin, and tin amount of calcium ‘alts has been 
reduei'd Ihe prothrumlu/i has disippe inal, and it eemtat/is free iibriJi 
ferment 

Mode of Action — !)* (ibrinatial Mo-mI m <nial) uuiounts sulKUtniic<iU9li 
or intraicnoush would apjx ir, a prion, to h ue tlu simc action as seniiu 
similarh introdme-d exupt for an\ additional aetion which nn\ lx duo 
to the presence of the red blood-cells A discussion of this «nhject will I'C 
defemd until lu eoine to consider the tnatmeiit of permeious anemia 
Large ninoiints of dciihrinatoii bhK*d linii bixn emploi^ iiitrimnotish in 
place of dinct truisfnsion in n i irieti of conditions ]-xiKruncntnl re- 
suits indu itc that tin rid MikmI-i ells mirmliiml an al>h to Iiii and 
fuuctionatc in tlio pituiit s ciniil itioii ih« pn tnet of tin lirgi amoiiiit 
of thromlnn is appirciitU well toleriti-d Ihe oh'enatioii preiiousli 
mintioncil, nameli tiiat llie iiitrodiietioii of tlmmihin slinmlatoa tin Ixid' 
to the production of an txecss of antithminhin, nu^lit hi considcnd a 
contra indicition to the ii o of this method in piticnts win n the luninr- 
rhagic tendency is dependent upon an excess e»f nntithroinhin, and tho 
method ma\ proic n«ths3 m those cises where the faulti coagnlntiou 
depends upon an alwtnco or dificicnei of tibnnogin Apirt from th(«o 
theoretical objections, tho lalne of tho procedure will probahh ultumtelj 
be determined b\ the climcnl results 

It should be noted that tho introduction of defihnintcd hlood is fro- 
t]iientl\ followed h^ i febnk ruction on the part of the pitient Ihis 
nsiialh begins within in hour and ma> Ik. aceoinpmiid 1)\ a chill The 
temporaturo mas reach 103® T, or liighor, but falls to normal in a few 
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under the microscope If the scram of individual A does not agglutinate 
the corpuscles of individual B, and if B 9 serum does not agglutinate A s 
corpu cles the two individuals belong to the B.iine iso dj^glutinm group 
It 19 not nei^sarj to test for isohemoljsins since it has been shown that 
isohpmol) sms, when, present, follow the same laws which govern iso 
agglutination 


APPLICATION OF METHODS OF TREATMENT 
Primahv IniopATKic Avesiia 

Chlorosis — Barely the degret, of ammia m this condition may reach 
an extreme grade, hut the response to genera! hygienic mtasures and the 
administration, of iron arc so “atisfactorv tlut the aecessitj of tcaortmo to 
any of the methods of treatment considered in this chipter would scarcely 
ansc 

Pernicious Anemia — The friqiicncv witli which this condition resists 
the usual therapeutic moasurea has ever led cliiuci ms to try new measures 
with tho hope of obtaining mon sitisfactorv rciults The usual tv pc of 
pernicious anemia is eliamctcrizcd bj remissions, during winch there is 
improvement, followed sooner or later by relapse and cventunllv a fatal 
termination llurc is hvperplasm of the bone marrow in this tvpe of 
the discnse and evidence of an attempt at rcgenerition of tho blood 
Ilemorringes from tho f>kin and crons surfaces oro common. The coagii 
lation and bleeding time irc often prolonged The blood platelets arc 
iisuallv decrci m lUimWr rarclv mercn«ed In the treatment of per 
nicious anemia the tirst essential is a correct diagnosis Intestinal para 
sites which might account for the ancinn should be excluded and the 
existence of malignant neoplasm^ cspcciallv carcinoma of the stomach 
should ho cirefullv investigated lh« frcxpient occurrence of ga tnc 
aniciditv in pernicious anemia is a point to l>e bomt in mind and is host 
treated by the administration of full doses of hvdrochionc ncid The 
impirtimce of discovering and nmoving any focus of infection cspcciallv 
huctil and gastro-uitestinal infectious has been emphasized bv \\illiam 
lluiitiT 

The subgroup, aplastic anemia differs from the usual tvpe of per 
nicioua anemia in tint the bone marrow is apl istic the cases run a rapid 
and progn*ssivc course without remissions hemorrhages arc more com 
mon and mav lie %<rv cverc The coignlation tinu. and blooding time are 
increased A\ hippie investigated a ciso m winch he found the delay 
m coignlation time issocntrd with an excess of antitlmimbin the other 
factors concirnetl in eoagidotion l>cing normal Duke found great redue- 
tiou 111 the numlxT of plnti lets in his casca 
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The n>t( of ndniimstrHtion {>liouI<l 1 h 10(i t c of ritrnU'd blood in 
four to ininiit<« tin nito nt^IaUil b\ tn<.aiis of a thumb screw 

clamp o» the dtlntrv ttibe 


Wiioir llioon 

IntraTcaous Use of Whole Blood — With the rccopriiized importance 
of transfusion \\( maa contubnth ixpectlhc dc'ilopiiieiit of a satisfactor\ 
tc chine for mdiritt transfusion of nbob bloo<} T indcnnin has rcciiitU 
piibhshctl n iiKtliod \thich ronsisu in ititroducni;; n sjH.'cialh dcsipied 
caiiniiln into n \«m of the donor and a similar cammla into a \cin of 
the patient H\ iiKoiiis of a Inr^e niimlMr of oe ssriiipts blood is 
Mithdrann from tlie donor and injrctid into the patient, a fresh sjrinpj 
lioinp ii«ed for cuh transfer of blood 

Iviinjiton and Ilniwn propos^al n niilbml for indirect transfusion of 
mIioIc blood Ibo uppiritiis consists of a f.la«.s cvlindir of 200 or "00 
cc < ipacitc tiu lowtr ind of wliuh is dniuii out into a sin ill tube l<cnt 
at ripht angles to tIu axis of the ctlmder Ibc inside of fbe cs limit r and 
tube iscoited with pinfiiii to present coagulation Tin end of the tulip u 
introduced into an ann \(in of tlic donor and blood allouid to dow into 
tbt ealmdor under the liciglifcned \tn 0 u 5 pnssnro produced ba a bandap/ 
iroiindthc uppcriinii lbettd>c is iben rrtnocdl fnnn ilie donor s m in and 
introduced into a actii of the pituiit. Tin introduction of the hloml into 
the patient is brmipht almut be piiiiiping air into lln upper eiiil of the cal 
inder }■ xerci«o great tare that no air is iiifnHlncisl into fbe patient s vein 

In the ease of direct or iiiilirect transfusion of either whole blood or 
dcfibrinnted blood it is miportniil, wbcri pos ible, to select a donor who 
belongs to tlio same iso-ag^hitinm ^.roup ns the donee ‘Melbods for making 
tins dctemiiintion have’ Ikcii d«scril«c<l el«rwbcrc Ibc ttst may l)c 
carrud out in the ali'eiici of known groiijH ns follows A few drops of 
blood are collected from the nr or finder tip of the paVaciil in a glass 
tube ns for the Widil reuticm, niid nllowetl to congnlntc in ordir to 
fimiish cnim An addition il drop or two of blood is allowed to fall info 
a ccntnfngc tube containing a fen cubic centum tors of 1 *' per cant 
soduiin citrate solntion m 0 h.» per cent sodnim cblorid solution The 
corpuscles thus obtaiiud arc wnsliod twice in normal silt solution and 
then hroiight to npproximafelv a 1 per cent siispenston in normal salt 
solution In a similar wav sjnim and corpuscles an obtained from the 
prospective donors The nf.„liitinatiii„ action of tlic sonim of the piticnt 
is tested against the corpuscles of each of the prospective donors, and the 
scrum of each of the donors is tested for its agglutinating action against 
the corpu«cles of the patient This test maj bo made m the hanging drop 
b\ adding a small drop of the scrum to an equal quantity of the suspension 
of corpuscles The presence or absence of agglutination mav be observed 
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Huder the microscope If the semm of individual A does not agglutinate 
the corpuscles of individual B, and if B s serum dots not agglutinate A’s 
corpuscles, thf two individuals belong to the s.inie iso agplutinm group 
It is not necessary to test for isohemolvsms, since it has htcn «hown that 
isohcinolysins, -when present, follow tbo same laws which govern iso- 
agglutinatiou. 


APPLICATION OF METHODS OF TREATMENT 
PpiMARV IbioPATiiic Anemia 

Chlorosis — Rarely the di^^rep of anemia in this condition may reach 
an cNtrerae grade but the response to generxl hjgienic measures and the 
adnumstration of iron are vo svtisfactory that the necessitj of resorting to 
any of the methods of treatment considered in this chapter would scarcelj 
arise 

Pemicions Anemia — The frequency null winch this condition resists 
the usual therapeutic measures lias ever led clinicians to trv new measures 
with the liopi of obtaining more satisfaeton results The usual tjpe of 
pernicious anemia is characterized by remissions during which there is 
improvement followed sooner or later by relapse, and eventually a fatal 
termination There is hyperplasia of the bone marrow in this typo ot 
tho disease and cvidenco of an attempt at regeneration of the blood 
Hemorrhages from the skin and seroua surfaces arc common The coagu 
lation and bleeding time arc often prolonged The blood platelets are 
usually decreased m number rarely increased In the treatment of per 
nicious anemia the first essenlial is a correct diignosia Intestinal pira 
sites which might account for the anemia should he excluded and the 
existence of malignant neoplasms especially carcinoma of the stomach 
should ho carefully investigated ITio frequent oceurrenco of gastric 
anacidity in ptmicious anemia is a point to he home m mind and is best 
treated by the administration of full doaca of hvdrochlonc a^id The 
importance of discovering and rcmoviDg any focus of infection especially 
hucuil and gastro-intestinal infections has been emphasized by William 
llunler 

The sub^croup aplastic anemia differs from the usual tvpe of per 
nicious anemia in that the bone marrow is aplaatii. the cases run a rapid 
and progressive course without remissions, hemorrhages are more com 
nion and ma\ he very severe The coagulation time and bleeding time are 
increased Whipple investigated a case m winch he found the delay 
in coagulation time a«^ciafcd with an excess of antithrombin the other 
factors concimcd m coagulation being normal Duke found great reduc- 
tion in the number of platelets in bis cases 
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Tho inctlnKl'» of tn »tineiit cxtmidfml in tliH clmptir mu l>c dirrcfcd 
tin. niiemia U clf or oiil\ ngniii't tin Iidnorrliipi im 11 {■uii 

pidcr hnt trcitmciit clirpctttl npniii^t tin nncmia witljoiit rcftrciic* to 
lioinorrliapTi ''tinll injt'ttmn^ (JO to JO < t ) of ili Jihrinfllcd blood purn 
•<ubcut‘ineon«i% or iiitraMiiou l\, and njHittd at inttniiN of n fen dies 
linM Ixfii nfK>rt('<i h\ Meirnmtr and otlur*. Impriuemcnt h eiid to 
fullim t!n<» pnHM^lim tin Hnp|>o rel ifTwt Ikjiji.. Htimtilntion of tlit Iwiic 
in irrow If tliio tniitnx iit ih adopted it mat U dtsipdili fmm tln-orctic tl 
e-onsub ritioiK to iim blood from a iiundNrof n difTennt lao-i^lntinm 
pnnip fnnn tint t>f tin pitient with tin Inijx. tint it ini\ pro\L ii mon. 
idnicnt otnniilns to tin Ixtnt inirnm tliaii the iiitnxliiction of eorpii dc* 
liomulo^ms to tho e alrt id\ m tin urciilition It onn t-unH donbtfnl 
if fnrtlier stinmlntion of tin Imin inirnm ii dt«ind>!c iiui the men 
pn cnoc of uiuiiin foriin a |to\\<rfii1 atimuln for tin lioinniwnlic orpin 
Tins IS uulnatdl b\ the rcp'iurition forms pre«cnt in the hlooel in the 
usual t\pe of ptninions aininia In the «pln«tic t>pe \ie nn\ nell 
iina^tnie that the utimuliu is present, hut that tin Ixtne, marrow is nn Innjir 
eapdilc of respein e |Krliiips as a n«iilt of exliaiigtion fedltiwiiifi nu^ 
stiiiuilstion and the proteetton of the hemopoietic orpins fnuii tins c't 
eossuo atinuil ttinn seems a more mtional form of treatment With this 
end in sjcw one m u ntte nipt to re In %e tht hih mn at onec he fniHfii«ion 
Dircet truisfusinn mu U emphuoel hut for tin nnsons puen al>o^e, the 
indirect trinsfiuion of whede hle*oel, with or wjtliont eilntion peenis pn.f 
enhlc Diiriiip, tlic past three, scar* we him einplose'el the inehrcct 
tr itisfiigieui of defihnn ited tihMxl m a miml or of e i e s of pe niicioiis anetni t 
with ser> ciicourviiip results The Ireitment eymsists iii the introeluc- 
tion of Ott ee aiiiouiits of ehhhrmated llooil at miirsah of one tn two 
weeks tlicrcln rcliesinp the aminia rather ripnih Two, thre?e or four 
such iiijeitions mas lie iiecesssrs The mUrsnl Ktsseeii injections h de- 
termined hs the blood count Tlx iiif roductiein of 'iflO e e of blood iHuiiIh 
incmscs the count bs about i00,0t»0 red cells lollowiiif, tho first and 
sometimes tlic SI wild transfusion the count ims gnidinllj fall Counts 
should Ik. imelc ese rs sceond or thirel das and the next injettion Ik pisen 
l)efort the onp,iiinl lesel is nneheel It is ehthcult to pue preei e indici 
tinns, hut the next injection iiiiplit Ik pisen at a time sslnn the csnint 
IS still 200,000 cells iii lxiiss of the iiniul'er prcecdinp tin, 1 ist injection 
bollowinp tho third or fourth tmisfusiou, lu fasnruhlo cases the count 
does not decline, hut mas show a propre '>ise iinrci c 

Treatment of the Hemorrhape in Pernicious Anemia — Jim Iiemoi 
rliagic tendenej, as sscll as the nminia, mas he succcssfulls emmhitcd hs 
tho transfusion of large nmoiints of blesod hs one of the method* jnst 
desenbed, but in cs«c other mcisnrcs arc tniploscd for tlm trcntincnt 
of the anemia the Inmorrhagie tondtnes iiiaj ht treated hj injections of 
iionnal rabbit or liiinnu serum in dosts of lo cc intrasenoiulv or 10 cc 
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subcutaneoii^lj repeating tbe iDjections at intervals of twenty four hours 
until three or four injections have been given 

Leukemia — Tins ^roup of diseisea is characterized bv a greit lucrea'se 
in the leukocytes of the blood •with hyperplasia of the Icukoblastic tissues 
With the progress of the disease a wellmarked anemia usually develops 
which may become of evireme grade Hcmorrhfljjes are not infrequent 
The bleeding may be from the skin mucous or serous membranes Hem 
orrhagic retinitis may o< cur, and profuse cpi&taxis may lead to a rapidlv 
developing anemia The blood plateh ta are usually increased This is 
cspccialh true of the inveloid form The coagulation time m some cases 
IS delaved hippie investigated a case of myeloid leukemia with pur 
pura and profuse epistaxis in which the blood showed an increa e ot anti 
thrombin For the treatment of bemorrhaoC in leukemia one ma\ resort 
to the injection of serum a previously described and if the ammia 
reaches a dangerous grade one may transtu e It should be remembered 
that this treatment is symptomatic and probably has no direct influence 
on the leukemic condition which should be treated by appropriate measures 
Splenic Anemia — This discisc is iisuallv issociatcd with a marked 
anemia ot the secondary type which may reach an extreme degree Hemor 
rhages arc common and may occur in the skm or from the mucous sur 
faces Hematemesis has brought about a fatal i^sue in a number of 
ca8C« ^ For the milder grades of litroorrha^c. injections of serum mij bo 
employed In the cases with a grave anemia transfusion may temporarily 
relievt the anemia The only luratiyc meisure known is splenectomy 
The mortality from this operation is high owiU;, perhaps to the fact that 
many of the patients are suffering from a severe grade of anemia, and 
to the further fact that the operation is atttnded with grave dangfr of 
hemorrhage from the enlaiged rasa brevia which are frequently present 
m this di<easp If the patient is anemic at the time he presents bim«elf 
for operation a preliminary translnsion may do much toward le sening 
the rivk of the oper ition and m a number of instances simultaneous trans- 
fusion has been employed at the lime of operation 

SeCOMIAEY \.%£U(A 

^0 need consider here onlv the secondary anemia following lumor 
thflgf' A discussion of the anemia ass^ciatr^ with acute infections, in 
to'vicitiou and other eonditions will be considered whi n we come to discuss 
the diseases with which hemorrhage may be associated 

Acute Anemia Following HemotThage — If the homorrlnge has not 
been excessive, and has stopped spontancouslv, or has been controlled bv 

The e a prol b!y ca of throioboi Met tie »pl n m g ly and ot true splenic 
a cmiB The treatment i liowe er tie earn ( e hapt r o Di e s s of the Spleen 
t ol I\ ) — Em-roa. 



WTMIA VM) am lirMOKHir \GIC DISrASl s 


direct menus (ctinijire'^ion hpition, niihm, tfc.), litth need lie done bo* 
noud iJji onJiiinr^ upbniJd^n/, n «t, sintnhh <lict, and tie 

ndministmtion of mm If tht ht tiiorriinp. lin» bi^n so stxen as to endan 
pr lifi till first iiulu itinn in to stftiieli the flow of Mood, if flic Mitsling 
point bo nccc mblc, and follow tlim iininediaUh bx n blood transfusion 
If tlio licmorrlia^i emnnt l>e cliocked bx dirett inennurcs oni max still 
ri«ort to trinsfiisiim xxitli the hope that n spiuitiiiioonn cessation of the 
liemorrlinp max tnko place and that the blood intrxidiicoil max serxe m 
tlio mexntiinc to prtxriit dinp ronn dtpblioti In such castes cart should 
l>c tikeii not to iiitnMliicc tnoxipb blowl to rii«e the prtssim to a dcprec 
which xxoiild tend to cause a cniitiniintioii of tin lidiiorrhiip It is d(sir 
able to introduce ]u«t tiinupb blood to pnxciit tin total ainoiiiit in the 
l>od\ from fnllinp to a diiiptmiislx loxx bxol Indirect transfusion in 
such Cl ta appears to l>e tl« nutbnd of cboici, ns it enables tlio operator 
to control cxictlx tlu amount of bloml iiitnMluncxl 

Chronic Secondary Anemia —ITsunllx the pniiiarx imlication m the 
treatment of tlu clmmic sccoiidarx iimmias followiiip npcitwl licnior 
rlinp« 18 to rcmoxc the cnitv of tbt Mesdiim for ixamplc, fXci«ioii of 
pasfric or duodiuil iilcir cnutcnrufioii or jnckinp iii ca o of ipistnxi«, 
curettapt for imtrurrhima, wnmxnl of btmorrhonls, or bx such other 
monsurts na are nppropriitc If tbt aiumin is of an extreme pradt trans 
fusion max funii»li the onlx bop« of brinpinp oiKTatixe promitires to a 
successful issue little pood cm l»c sxpcctid from inji'ctioiis of strum 
m such ease unless the luinorrbnp tb pends, m part at least, on a dis 
turbance m the coapulabilitx of the blood winch max bt faxorabl) m 
fliicncod b} scnim injections 

Tho chrtmio stcoiidarx nneinin folloxxing npcitod lumorrhnges may 
reach nii extreme prude exen xxbcn the imlixidiinl hemorrhtips are small 
^\o liaxo rcctntlx stcii two easts in winch the liemoplobm xxas retliictd to 
10 per cent One followed bleeding bcmorrbouls, and the other persistent 
inctrorrliagin lollowiiip a transfusion of • 0 ec tlefihnanftd Mood in 
the first ease the litmophibm nwe to 1 ■ jicr ctnt, xxhere it mnnined nlmit 
stationary for tlirco to four xxctks further pain apparently l>cinp balancctl 
bx the continued bleedinp from the lit iiiorrlinids second injection of 
defihrinatctl Mood raisid tlie IicinOr,lohin to ^>5 per cent, and tlic piticiit 
xxas trinsftrrcd to the siirptons for operation 

The ease of metrorrhagia ilhistriUs the value of transfusion in con 
ncclion xxith operations in the presence of n ecxcrc anemia This patient 
entered the hospital on Tnnnary 2% 1014, xxith a nd count of 1,080,000 
and hemoglobin of 10 per cent Operation xxas decided upon, and as a 
prohminarx mcasuro GOO cc dcfibriiiattd blood xxas pixen, xxliich raiscil 
the red count to 1,080,000 cells and tlio hcmoplobin to 2 . pi r cent On the 
following day hysterectomy was performed by Dr T C Ned, n second 
injection of defibnnated Mowl, '*00 cc, Mmg given during the oi*erntioii 
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Tlie following dav the blood eTaramation showed 2, OS'), 000 red cells and 
hemoglobin 40 per cent The piticnt left the hospital three weeks later 
with 3,250,000 red cells and hemoglobin 4a per cent 


THE HEMORRHAGIC DISEASES 

Hemophilia — Hemophilia furnishes the example par excellence of a 
hemorrhagic disease This condition has been the object of extensive 
study bv numerous investigators the results of which have been so at 
variance that it seems unnecessarv to discuss them here Howell in his 
recent investigations, concludes that the blood in this condition is de- 
hcient in prothrombin The antitbrorobin mav be normal or somewhat 
greater than normal The cbaractenstic peculiantv of hemophilic blood 
IS Its markedh delaved tiraoof ooigulation This pecuhantv is ctpUined 
bv the diminution in atnounl of the prothrombin vvhicli results in a rela 
tive excess of antithrombin 

eil and others have reported favorable result? in the treatment of 
hemorrhage in tin? condition from the intravenous injection of fre h 
serum This procedure mav be useful as a prophvlactic measure before 
minor operations which may be neccssarv in thexo patients, such as ex 
traction of teeth etc 

For the treatment of severe anemia following prolonged bleeding m 
this disease transfusion should be emploved Direct transfusion is contra 
indicated owing, to the danger of uncontrollable hemorrhage even from 
the slight incision ncccssarv in earning out the procedure This danger 
18 not present when the blood u introduced by means of a needle inserted 
through the kin into a vein of the patient as the elasticitv of the vessel 
wall closes the needle puncture wound 

Morbus Maculosus Neonatorum — Under the heading Hemorrhagic 
Diseases of the Newborn, are grouped a vanetv of conditions which un 
fortunately some authors have not been cireful in distinguishing from 
each other Holt under the title The Hemorrhagic Disease of the 
Ncwlv Bom,’ separate? a disca«e characterized by multiple hemorrhages 
of unknown etiology and not asoociated with syphilis or sepsis The bleed 
ing may como from the stomich intestines, mouth, no«e umbilicus, con 
junctivT? ears, and the skin The condition comes on usually during the 
fir t week of life is of brief duration and high mortahtv and is self 
limited It is not a manifestation of hemophilia and the terra hemophilia 
neonatorum should not be applied to it. Osier draws attention to the 
fact that not every caoe of melena neonatorum belong? m this category as 
ulcer of the esophagus stomach and duodenum mav give rise to the 
presence of blood in the stools and in sonic instances tlic blood which 
appears in the stools mav even he drawn from the hrea t of the mother 



74 ANTMTA IirMOinm \OIC DISI- ASI s 

In the 8tii(l\ of thH proup of ca«ta prt »t c«ro slioiild be exercised to delor 
imiie the cx-ict nature of the cniiclitimi present and to disigmft it i>\ a 
name which will not lead to confuaton Inxteid of (hsipiiatiiif, one di ( i«e 
Iw ft name winch is discnptixt of tin whole proup, it would perhaps l>c 
lietter to cniploa tlio h«s usual and not He!es|uat(K dc enptne, hut more 
indnidinl inim innrhus mftcu)o«ii3 neonnlonini \\c lin\e luit little data 
ujHin which to draw conclusions ns to the nndirl^ nip cau c of the htinor- 
rhapic tcndeiic\ m this roiidition 

Whipple iii\cstipnte<l two enses xsliioh jcein to fall m the tiboie 
cueporx and althoupli in one the mother p'lri n positiie W a««crinaiiii 
nactioii the plaeciitii was nonmil iiiid no iMdenct of ssphilis was 
found at the nutops\ of the iiifnnt The hloekl of Imth cases showetl n 
inarkedh dclased coapilntion time, ami there sviis complete nb cnce of 
prothrombin 

The reaults of the treatment eif this eliHUso b\ trnnsfiision and bv 
scrum injections base lieeii most pmtifsmp Cures lia\e liccii reported 
in a Jarpe JuimWr of ei <m. Jf the amount of blevx! Jo«t has Isvn Jirpp, 
and the rcsuUinp exuiditioii eif the infiiiit is critical, immediate tnuisfiisioii 
of blood la indieatcd flic amount of bh)e«l introduced should probibh 
not txctHKl e c If the Imnorrlinpe has not led to a «i\tre nucniin 
and the oonditinn of the child is fairh pood, suisfitcton results Tn't> 
lUiialh be obt lined b\ the uitrucnous injection of fresh rihbit or hiitnin 
serum m 10 eo doses or the sulicufnnesms mjiction of 1 to 20 cc 
amounts Tho eli esse is of short durution and nlf limited propressmp 
to death or it*coiers in a few d-ixs fhe mortilitv in TOO cj es oollocfcd 
b^ Town end was 7'i per tent Prompt and xipnrous treatment is de- 
manded Tho serum iiijcetions should I>t rope ited at iiitcrxnls of three 
to BIX hours and if the bleedinp eontinms tniiisfusion should Iio re-^rted 
to before the patients condition Ik comes tooi serious ‘'ch!o*s and Ceun 
niiskc\ hasc reported pood results from the subcut incous injection of whole 
blood in 10 c 0 amounts In n cis« which receiith eiino under our 
obsenation the bleeding, was npparcntls uniiilluciiceel b\ this procedure 
md twelee hours later there was no osuhiice that the blood injcctcel had 
been absorbed Two subcutamoiis injections of pure thrombin prepared 
nccordinp to Howell s method were then piseii bj Dr Goodpasture The 
hemorrhage ceased after the second injection and tlio pitieiit left the 
hospital a week or ten dajs liter iii satisfiicton enndition 

Arthritic Purpura — Under this hcidmp two t^p(8 of purpuri arc 
described, purpura simplex and purpura rhcuiintica W c have nee cr seen 
auj good results attend the use of scrum injcetions m these conditions 
although there are a mimhcr of faxomble reports in the litcriturc The 
method seems worthj ol a furtlier trial in these ciscs 

Purpura Hsemorrhagica — In addition to purpura there ina% lie execs 
Bi\e hemorrhages from tho mucous membranes, epistaxis, hcmatcmcsis 
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and lieinopt\sis, leading to a profound anemii and, m some instances, a 
fatal terminntion Dut.e hns reported a great reduction m the number 
of platelets in the eises studied bj him Hoirelt found no disturbance of 
the prothrombin antithrombin balance m his cases but the number of cases 
studied 13 too small for genenlirition There are raanv reports of prompt 
and completeH successful results from the use of fresh human senim 
and normal rabbit strum in the treatment i f these cases If this mcisurc 
faih md the hemorrhage has reached alirming proportions, transfusion 
should be performed 

Essential Hematuria — Tlit itiolo}t\ of this Loiidition is entirely un 
knoun, and up have been unable to hnd aiij data upon the condition of 
the blood in this di case Injections of normal scrum maj he tried, and 
if the anemia has reached a d uigcrous degree transfusion maj be emploved 

DisEiSEfe wiTit HtMinitiufiE Mvy Be Associated 

It would bo useless to go through the long list of di«eises gtien under 
this heading and attempt to point out the conditions lu nhich the methods 
of treatment considered in this chapter might be applicable In a ma 
jontv of cases the necessitv for the introduction of serum or blood would 
not arise and in those cases where it did arise one should attempt to meet 
llie indications of the individual cisc In the following pages onl\ a few 
ot the discasGS mentioned will b discussed 

Typhoid Fever — In this disc i«e the coigulation time of the blood mat 
be shorter or louder than normal corresponding perhaps to the occurrence 
of thrombosis la some eases and to hemorrhage in others There can be 
little doubt we think that the bleeding m many ca es of tvphoid fever is 
accompauied 1)\ a distiirbince in tla balance of the factors influencing 
coagulation ^\c halt treated a nnmVcr of cases of tvphoid hemorrhage 
b\ intravenous injci'tion <»f stnim md while realizing the difficulty of 
draw 111 ^ conclusions from imthin^ kss than an extensile senes of cases, 
wt feci that the re ults warrant a further trial of the method In cases 
wheic the hemorrhige has been profound we have not hesitated to resort 
to the indirect transfusiim of bloid in »OOce amounts 

Tuberculosis — In the chroiiK pulmonary form of the disease the 
hemorrhage is most frwpientJy due to the erosion of lessels or the rupture 
of small aneurisms in the lungs It fictms uulikely that the bleeding in 
such cases would be influenced b> any of the measures under consideration 
here Cases of tuberculosis occur however m which there appears to be 
a disturbance of the coigulabilitv of the blood Duke reports a ca«e 
of tuberculosis a sociifcd with purpura which showed a prolonged bleed 
lUf, tiiiu, and low platelet count lie also reported a case of tuberculosis 
associnUd with epistaxis m which thebhcdiUp time was prolonged and the 
phtelets rtdnced ^\ liipph reports a case of miliars tuberculosis with 
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In the stnth of thi<« {.Toiip of ptnt ciro fhoiikl 1 h tT< rtncjl to «Icter 
mine till txatt nntun of tlio miitlitimi jin i nt inn] to it h\ n 

immt whicli will iinl leii] to confusion hisfc ul of *lpsip,imtin^ om di-'ia p 
])% n iiiuin wliiili IS d(«pri[»t»\< of tin wlioh Knmp, it wmild |Hrhn{M 1 )p 
lntt(r to lmJ)lo^ the hss iisuaJ ntul not ndixpiHtilv d(<pri|»ti\< Imt inort 
iiuliMdnnl luuni mnrlnis m utilosu)) iicntiiitonim \\i hiuo hut Iittli data 
u{)on which to draw conclusions ns to the uiidirhni^ cntisf of the hdnor- 
rha^ic tcnd(iip\ in this condition 

\\hiiip|p iincsMpijrsl two iJiMS which sctrn to fall iii tlic nlmie 
piitcfron niid nlthou^h in nin tin )iin(h(r jriM n jmsitni Wasacninim 
riaction tin plarinta was nortniil nnd iio iMdiiiu of svphilis w is 
found nt the nUtops\ of tin infiint Ihc Mood of lioth ci is sliowcnl a 
mnrkedU dcln\(<l (onjnihitnm tiiin, nnd thin was coinplcto nhspiicf of 
prothrombin 

The risnlts of the trenliiniit of this disease b\ transfusion and h\ 
fifrmn wjcctioii^ }m< )«v« tmit f^rntthtr/f^ Ltirt-i imo hen nportitl 
m a Inr^i nmnU r of c»«os. If tin amount of Mon<l lost has Utii Inrpi, 
and the resulting <<onditnin of tin infant ts critical, iiiiiiKsIinto triinsfiisioii 
of blood IS 111 ( 11 ( 1111 x 1 riie ainoiini of Moih} introdiind should pnibihh 
not ixeixd JtHi ( < If tin Ik morriiii^« has not led to a sixire aiKinii 
and tlio londilion of tin child is fnirh p>od situfildori results im\ 
tiBiinlh bo nbtaiiKsl Iw the intrnicmms injistion of frisli ndibit or hittnui 
sonnn in II) c( d(i«(s or tin aiilKiitninsMis injution of K in JO ic 
nmonnts The dismsi is of abort diir-ition ninl silf Iimitixl pro^ssiii„ 
to death or ncovr r\ in a few dnxa Ilio tiiortaliii in 700 ei«« a collected 
h> Towmsdid was 7'* p< r <<nt I'roinpt and Mpiroiis frditment is de- 
manded ihc s< rum injcxtions ahonld In njHntid at intinnls of time 
to SIX hours and if the blndiii^ loiitiums transfusion sliould lx n«orted 
to before tin patniits eoiidtlion lawines too serious Sehlnss and Com 
miskev liaM reported ^ood results from tlic suU titniieous mjw tinii of whoh 
blood in 10 oc ninonnts Jii a riis< wlmh re^(nlI^ <uin< nmhr our 
obscr\ntion tlie bliidin,. was appirintlv iitiiiilliK neisl b\ tins proirditre, 
and twelve Iinurs lit<r then was no cmhiKX that the Mood injcctid had 
been absorliod I wo siibc nliini>ous inj(x.tinns of pure thrombin pnpinsl 
necordinjj to IIowill 8 mitiiod win llu ii n hv Dr Doodpisture The 
hcmorrhnpj cca«d! nftir the scxoiid injietion and the pitidit left fliu 
hospital a wtek or tin dajs lalir in satisfmton condition 

Arthritic Purpura — ITinhr tins litadin,. two fvjns of jmrpiira are 
described, purpura simplex and purpura rlicuiiinticn c have m ver swii 
any good risults attend the iiso of Biriim injections in these conditions 
although there are a numls r of fu\nntbh re|iorl8 in tin litcraturL Tlie 
method seems worthy of a further trial m thtsc easts 

Purpura H»niorrhaglca — In addition to purpura there imiv lie oxiis 
Bivo hcmorrhagi-s from tho uiuioua nitinbrants, epistaxis, luinatcinesis 
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and hemoptysis, leading to 'i profound antmifl and, in some instances, a 
fatal termination Duke has reported a great reduction m the number 
of platelets in the eiscs studied l>\ him Howell fouml no disturbance of 
the prothrombin antithrombm balance m Ins cases but the number of cases 
studied IS too small foi geiienlizntion There an. many reports of prompt 
and completely successful rtsults from the use of fresh human serum 
and normal rabbit senim in the treatment of these cases If this measure 
fails and the hemorrhage has reached alarming proportions transfusion 
should be pcrfirmcd 

Essential Hematuria— The etiologv of this condition is entirely iin 
known, and wl haye been unable to find inv data upon the condition of 
the blood in thio disease Injections of normal oemm maj be tried, and 
if the anemia has reached a dangerous degree transfusion mav be employed 


Divecses. with Mincii IltMOEriivot Mav Bt Vssociated 


It would be useless to go througli the long li«t of disei'cs given under 
this headin^ and attempt to point out the conditions m \ybicb the methods 
ot treatment considered m this chapter might be applicable In a ina 
]onty of cases the necessity for the introduction of scrum or blood would 
not arise and in those ca«es where it did arise one should attempt to meet 
the indications of the individual case In the following pages only a few 
ot the diseases mertioncd will !>c discussed 


Typhoid Fever — In this di case the co igulation time of the blood may 
be shorter or longer than normal, corresponding perhaps to the occurrence 
of thrombosis m some cases and to hemorrhage in others There cm be 
little doubt, we think, that the blecdin^ in many ca cs of typhoid feyer is 
acconipuiied by a disturbance in the balance of the factors influencing 
c agiilation Mo haye tre itcd a mimbor of cases of typhoid hemorrhage 
by intravenous injection ot scrum and while realizing the difEciilty of 
drawing conclusions from anythin^ less than an extciisiye senes of ca es 
we fed that the results yiamnt a further trial of the method In cases 
y'hcre the hcinc)rrhi_,c has been profound we have not hesitated to resort 
to the indirect transfusion of blood m c c amounts 


Tuberculosis — In tho clironic piilmoiiarj term of the di ease the 
hemorrhage is most frequently due to the erosion of ycsoels or the nipturc 
of mall aneurisms in the luiipS It stems unlikely that the bleeding m 
such cases w oiild be iiifluem cd bj any of the measures under consideration 
ere Cases of tuberculosis occur howerer in which there appears to he 
a disturb luce of tlie coagulability of the blood Duke reports a case 
of tuberculosis a ociated with purpura which showed a prolonged bleed 
ing time and low platckt count He also reported a case of tuberculosis 
as nciatcd with epistaais in which the blctdin^ time was prolonged and the 
p atelcfs reduced M hippie rcpoits a ci c of miliary tuberculosis yiith 
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In the stiuK of tlii^ {rroup of ca«os caro pliould Lc txirc i c-d to deter 
inme tin cxKt natiirr of tin miiditinu pre tut iiiid to dt ipintc it 1)\ a 
nnino wJiicli « ill not lead to confiHton !««{< id of di i/jp, oin di « i e 
li\ n imnip which is (hscnptni of the whole j.roiip it \uiulil pirlnps l-e 
liettcr to oinplo\ tho less usual niul not adc<]iint(K disinptnc Init more 
iiidnidual name niorhiis riineulo us neotiBtoniiii We h uc hut little dita 
upon which to driw roiieliistons ns to tho litidirhin^ ciiieo of tho liemor 
rhngic tcndtiiex in this condition 

Whipple rtncsfrpnfoel two <a<es which seem to fall in the aIkhc 
catepon and nltlioiiph m one tin mother pm a positiM Wa«s(rmanii 
reaction the placriifa wa« nonnil and no iMdcnei of s\philis wis 
found at the autopsx of the infant Ihe lilood of Iwtli cn cs showed a 
imrkcdh dchtid coapdation time, and there was complete nb ence of 
protliroinbm 

The resulfa of the trcatiiient of this di ca c b\ transfusion and hi 
senim injcs-tioiis lime Iksii most pnitifiinp Cims ha\( been reported 
in n Inrp nuinlfer of ci«e^ If tin amount of blood lo«t bus been hrp, 
and the rcsultinc ciiiidilion of the infant is cntienl, imiiKslinte trui«fn8ioii 
of blood IS indiciteil The amount of blood intmdiued should probibli 
not exewd JOll cc If tin lumorrlmp has not led to a "(.itri niienui 
and tho coiiditinii of tho child is fairh pvwl, sitisfifrtori results mo^ 
nsuolli bo obtained b\ the intraienons injection of fn^h ribbit or hnnnn 
«cnnn in 10 cc do<(S or the snlicuiam-ons injiition of 1 > to 20 cc 
amounts The di es«o is of short diirition and silf limited prO(rn«smft 
to death or rccoicri in a ftw dais flic mortiliti m 700 ci«i3 collectcil 
bj Townsend was 7‘) per o<nl Prompt and iipirous treitincnt I't do 
mnnded llic <>cnim injections should Iw npintid at iiifemis of three 
to SIX hours, and if the blctduip continues trniisfiision should In. rcsortwl 
to before the psticnts condition iHCoims too serious ‘'cbloss and Coin 
misko hai( reported pioil results fnun the sulxutincous injection of wboli, 
blood in 10 cc nmonnts In n ca c which nunth ciiui under our 
obscnntion the bleeding was appircntU wiiintlntnccHl b\ this proocdiin, 
and twelve hours later there, was no iiidcnec tint the blood injcctod had 
been absorbed Two siibi iit incoiis injections of pure thrombin prepared 
according to Hoiv{ 11 8 method wen then j,iicn b\ Dr Goodpssture The 
hcmoTrlisgc cc'ised after the secemd iwjcetiuu and the pvtvent left the 
hospitsl a week or ten dijg later in aitisfacton eoiidition 

Arthritic Purpura — Under (Ins htidin,. two tijics of purpura are 
described, purpura simplex and purpun rhcaitntica Wo Init iieier seen 
anv good results attend the u«c of serum iiijcctioiis m these conditions, 
although there art a number of faiomblc reports m the literature The 
method seems worthv of a further trial in tlic«c cases 

Purpura Hsmorrhagica — In addition to purpura there nni l>e c\ees 
sive hemorrhages from tho mucous incmhrancs, epistaxjs, hcmnteinesis, 
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procedure, and the transfusion discontinued when the pressure reached 
118 mm. of mercury, as it was feared that a further increase of pressure 
might start the hemorrhage again After six or eight hours the pressure 
bad fallen to 80, and a second injection 47.> cc dehbnnated blood, was 
given This was followed by a striking improvement m the patient’s 
condition The blood count showed on March 7 Iv B C 3,11G 000, 
Hb 40 per cent and on March 10 1\ B C i 200,000, Hb 44 per cent, 
since which time the convalescence has progressed satisfactorily Although 
the diagnosis m this ca«c remains in some doubt, the indication for trans 
fusion seemed clear enough, and the results may, with reasonable confi 
dence, he referred to this measure 

Jaundice — Although the hemorrhagic tendency in many cases of 
jaundice has long been recognized, no satisfactory explanation has been 
brought forward to account for it Whipple and King have suggested that 
the bile pigments have combined with the calcium salts of the blood in 
such a w ay as to render them incapable of plav ing their part in the forma 
tion of thrombin 

Morawitz and Bierich maintain that, although the bile and the gallic 
acid salts are capable of inhibiting coagulation the coucentrition neces 
sary for this action is never reached ni the circiilatinj, blood The 
coagulation and bleeding time raav bo delaved m some cases of jaundice 
and not in others Whipple has found that in cases of jaundice associated 
with liver disease tuere may be a reduction of tlit fibrinogen of the blood 

The danger of hemorthage following operation on jaundiced patients is 
well known and further study of the blood in this condition may furnish 
a means of determining in advance those cases in which bleeding may 
prove a troublesome feature and those in which no danger may be ex 
pected from this source 

At present a delayed coagulation and bleeding time arc usually taken 
as an indication of danger In such ci&cs prophylactic injections of serum 
may be tried and if the coagulation and bleeding time return to normal 
operation may be performed with little fear of hemorrhage If hemor 
rhage occurs spontancoiislv or following operation in a jaundiced patient 
scrum injections mav be employed, and there arc numerous reports of 
favorable results attending their use Transfusion may he necessary in 
the graver cases of hemorrhage Cases with deficient fibrinogen would 
probably be influenced favorabh only bv tb#“ introduction of wliolo blood 

Diseases of the Liver — •Wlnpple md others have found a deficicnev 
of fibrinogen in a variety of diseases of the liver with and without jaun 
dice It IS unlikely tint the primary disease m any of these cases could 
be influenced by the methods hero considered In the case of hemor 
rhage it seems unlikelv that injections of scrum or of defibnnated blood 
would bo of value since ncitlier of the e agents contiiiis hbnnngen It 
would bo more rational m such caocs to introduce whole blood 
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prof««c opistixis in \\hicli the cxainitifldon of the Mood showed a low 
fibniiopreii content 

Pellagra- — Iruixfusion has l)cen rcconiiiic ndod for the treatment of 
this di on e I lie series of cn«is tlms fur n ported art too few to permit 
of drawing coiulnsions Mort'otrr, the datttic treitinint of this condi 
tion ns reeomtnonded lo GoldUr^er has proted so sitisfactorj that no 
iieccs«it\ should an < for tnuisfiuinn 

Gastric and Duodenal Ulcers — Th< h<inorrhngi in this condition is 
dependent upon the erosion of rtss^Ia !,> the nicer, and in the nente cases 
there is pmbahlN no distnrbnicc in the coigiilnbilita of the Mood If the 
hlctding has Ux^n copuiiis, rr^iiltiiip, in the production of on nciife anemia, 
the tnnsfnsion of whole or dtlihriiutcd M<khI is iiidicatca! The Mood 
pressure ehontd U olh.crv«*d dariiip. the operation and the amount of blood 
introdncxxl should not U Hrgi eiioiigli to incrca c the pnssiirc ahoic 
normal 

\ recent crptriencc mai N reported »» this conneefion The patient, 
a acr\ rohn«t iron worker without nii\ priMoiis sMiiptoms pointiiig to 
gastric ulcer sulTcrcd three profuse heniatcmcses on the night of 'March 3, 
1014 Following tile third In mntcinesis he fill iineon«ciom to the floor 
The ncTt dn\ he was hronght to the hospital in a weakened condition, and 
on admission the blood examination showed 

n II C 

M 11 C SlfcOO 

lib CO r«fcent 

The patient contuincd to \omit copious amounts of Mood on Jlnrch 4 
and and the ficcs contained much dark Mood The Mood count on the 
eaening of the latter daa had reached the follow ing figures 

R B C SOsOOOO 

B C ]^C00 

Jib 30 pcrccait 

The blood pressure ringeil Iwtwccn 60 and 80 nim of niertun At 
this time 18 cc of fresli rabbit BLniiii was giiui lutnuciiousls lollow 
jng this injection there a\ns Init oiio hcmafciiiesis Tins occurred the 
next da\, and while the ainonnt a\as onh »0 cc it was followed In a 
sancopal attack, and tam stools continued to Ihj passed On Marcli 6 
the red cells were 1,672 000 and the hemoglobin 2^ per cent, and later 
in the da\ fell to 22 per cent The respirations were sighing in character, 
and the pitient semieomatose The loiidition seemed so critical tint it 
was decided to transfuse A donor was selected of the same iso agglutinin 
roup ns the pitioiit, and 230 cc deflbnnatod blood was mtrodiiccil Tin 
blood pressure was ob'Oncd at intcr\als of a ftw mimitca during the 
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The '■estnction m tho ecope of thw article is permissible because a 
number of e'^cellent general reviews and presentations of special view 
points are a\ailable to the student (see Rcfertnccs) 

History — Like all adiances in «scienoe the conception of anaphylaxis 
was foreshadowed many years ago According to Alorgenroth the famous 
French phvsiologi't lligendie noted that rabbits tolerated an intravenous 
injection of cgg-nlbumin but succumbed when the injection was repeatetl 
after an interval of davs A similar obacr\ation was made by Flctner 
in 18'>4 who found that rabbits survived the intravenous injection of 
dog serum but died when, the same serum in the same amount was again 
injected after an interval of davs or weeks The observations of Behring 
in 1833 are also of interest in this connection although their identity with 
anaphylaxis is not vet fullv established Behring observed that horses 
sheep and goats which had been immunized with diphtheria toxin or 
tetanus toxin became in time so sensitive to the injection of the substance 
that thev succumbed to a amall fraction of the dose which normally caused 
only a transitory reaction at the «anie time it was demonstrated that 
tboir scrum showed a higher content of antitoxin 

Similar and still more sinking results were observed bv other 
investigators m guinea pigs In vpito of tho interest of these observa 
tions the existence of a new pnnciph was not snsjiccted and tho sub- 
ject became important onlv after tho researches of Richet, Arthus 
von Pirquet and Schick Theobald Smith, Otto, and Rosonau and 
Anderson 

The researches of Ri^’hot and bis collaborators which began as early 
as 1002, brought out a number of valuable facts He used water ex 
tracts of the tentacles of sea anemones, nctmia and mussels and alao a 
vegetable tnxalbumm crepitin \JtboMgh all these extracts were poison 
ous and in proper dosage caused death Ivichot found that sublothal doses 
which produced hut mild symptoms in normal dogs, would elicit violent 
effects and death when injeclrd intravcnonslv into dogs which had received 
a similar injection two or three weeks previously V cumulitive action of 
the poi«on was excluded by the ob-^rvation that a reinjection after three 
to five diya produced only a moderate effect Moreover Ricbet diaeovercd 
that normal dogs could be rendered highly sensitive to tlie^e extracts if 
thev were first injected with the blood of animals which previously had 
been injected with thc«e substances There was then fort something 
in tho blood of treated animals which transmitted this state of increased 
susLoptibihtv to tbo action of the pot'winous extracts These experiments 
showcil not only that a certain time was noccasary between the injections 
before the animal would exhibit this enhanced reietion but al o that a 
"tati of mcrea'icvl and transmi sible snsecptibility to the action of the ex 
tracts had developed In order to emphasize this and to bring out clearlv 
the point that the injcvled animal had not developed an increased re- 
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THE FIROTIONAL \NVI\SIS OF ANAPIIVLAMS 
loilN Atut 

Introdnction — One n( the ino‘*t important inr«lcrii contributions to 
our knowlodpo of finictioiial (listiirtt'incoH bns been tlie clcMlopmcnt of 
tbo conception callcnl anapli\InTis or protein 1i\jh r«cnsitivcne«<, and on 
its basis insight has betn gained into nmiia puuhng proccs ts, c^pociBlIj 
m the scHjailcd idiosancrasics An\ Iiaing stmetua of tlio organi«m 
apparenth maa be tin so-it of direct or indmet nnnplnloctic changes, and 
these changes manifest t!iem «l\es aceonting to the nature of the stnicturo 
nffteted which mna Ik* for OTnmple, tbo skin, tlic rr«pimtora tract, the 
circulatora ap|iantii« or the ga tro'iiitcstiiial canal and its aanoiis glands. 
This aaneta of itTo< ts and aftwted stnictiiri-s makes tlie stiidj of annpha 
laTis of great anltic to the physiologist, pharmacologist, and to the mod 
cru clinieinn Ihit tins diicrsitx of ctTect imphn«ircs an importint point 
in our conception of nuaphvla^iS nnd that is that nnnphNlnais is not a 
clinical entita on account of its manifestations, like outspoken ca«c3 of 
lobar pncumouia acute articular rbeumitism or e^oplitlialmic goiter, 
which are diagnosed ha a series of wtlWefiiied symptoms and signs, but 
that anaphylaxis is an entity onl> wlun aiewtd na to its pninar\ cnu«ation 

The aanous theories ind theoretical applications of nnnplnhixis will 
be touched but lighth ?*o attempt aMlI Iw made to gi\e aii exhaustive sur 
vov of the subject, but attention will be paid chiefly to the functional 
changes which annphvlaxis calls forth in the animal organism, for such 
alterations aro the phenomena which the climcinn meets in his daily work. 
As a large part of our information has Iwii gained through animal ex 
pcnmeutntion much of what follows will ded with the lower animals, 
because only jn them could the investigator cnrefully nnd laboriously stiuly 
the origin of the disturbances produced While caution must undoubtedly 
be exercised in trinsferring the results gained b\ animal experimentation 
to the explanation of similar derangements observed in man, it is not 
pn mature to state that many, if not all, the typical anaphylactic phe- 
nomena ob«ervcd m the guinea pig, rabbit, nnd dog apparently find their 
counterpart m man. 
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it certain interv als into an animal, but he did not regard these reactions as 
specihc ( 4.rthus) 

Shortl) after the first publication of Arthus, ion Pirquet and Schick 
reported the results which they had obtained when rabbits were reinjected 
with hnr ( serum Iheir in\e6.tigation was uudertiken m order to gam 
in inM^ht into the causation of the morbid changes which sometimes 
occur 111 man after the injection of diphtlicria mtitoxin, for example, 
fcTcr, urticaria, edemi, pnnfiil swelling ot the joints etc In 1905 i 
monograph appeared hj tlie saint authors dt iling w ith the e complicitious 
which the authors call atmro dm ist lion I irqutt and ‘>thick) In 1903 
T1 tohald Smith made his first obstnations of the phenomenon which was 
later to bear bia name During tin, routine examination of diphtheria 
antitoxin to detect am possible batteml cmtammstioii, and to determine 
Its antitoxic titci bmith noted that giimos pi^ wlinb had surMVid the 
injection of a diphtheria toxin antitoxin mixture frLiiU(.ntlj died withm 
a few hours when the antitoxin w is agmi injected For normal gninei 
pigs that IS pus whuh hid mxer before been trcited with intitoxm or 
with toxin nntitoxm mixtures tin injection of antitoxin wis ncaiU ilwajs 
harmless 

lluuhild bmitiis obscnnfioni were fllll^ eorrobonted ind amplified 
in lOOO bj Otto and indeptndentiv b\ Rmcnaii and Anderson Otto m 
TO tiguted the phenomenon of Tlicobild ^milh it tho rcquist of Ehrlich 
whose interest in tho subject had bton iron ed bv \ conversation witli 
Theobilil bmith in tin latter s liloniton Rosrniii ind Viiderson inves 
tigated the question in order to gnu information about the ciuse of Biiddtn 
deaths which now ind then occur after the ndministntioii of diphtheria 
antitoxin in the human bein^ 

rbese impyrtmt ivscmiHs rotiscd general interest ind u hered in tho 
geiicnl experimental studx of auiphxJaxis for imcstigators now hid a 
definite procedure and a hi„liU snitiblc animal, the guinea pi^ at their 
dispo al 


EXPERIMENTAL ANAPHYLAXIS 

The term anaphclaxis is emploied in this article m the following 
icnsc It is used as a group name for those alterations of function and 
aiiatomual clnngcs which occur when an aitunnl is niiijccWd after an 
appropriate iiitcrc il w itli the mme protein solution these alterations must 
not bo obtained or at leist not to the same degree when the simc do e 
of the protom is injected into i normal animal \ttciition must be called 
at oiKc to the important fact that the rcietions oh cned in the ainphv 
lactic animal an, not m themselves diigno tic, for similar and even 
iJiiitieil rcictions nuv W ob enrd in normal animils after injecting 
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8i«tiiico to the injcctc<l sub t‘iiic«% but on the ointrarj had Ixeoine more 
eiiJSJtne to if, JJichtt coined the nord anaplnlnxi'* 

Iht B\jnptoni9 olscncd ntre brieiK follows Ihe rcinjcctcd do^ 
shows withm a ftw seconds dyspnea \omitin^ ^iiunil wtnkiio s, om! 
diarrhea assotinted with this is a strong drop in blood prtssnn (lucln t) 
Death oicnrs in a lir^c perrtiitac^c of the do,^ within one hour after 
flic rcinjcetion ‘similar tlbcts wtr« «! o ten in rahhifs which hid 
litsn prtMoush injected with actinia iTtrict IIi also iiottsl that the am 
inals ri acted mo t stron^lv when the same extract was injectc-d which was 
cmploitd llu first time 

riic most important facts contributed b% Ilichet were that the injec- 
tion of do^s and r dibits with siiiill, nliito t hirmhss dmts of jkii onoiis 
alhuininniis ixtratts produces after n definite and ncsissirv intcna), a 
stitc where the injc'ction of the suiiedoc <‘ni«e*s in imnudmtc violent 
intoxicition which often letds to dc illi fins state of li\]>( rsensitiw iitss, 
or anaplnluxis esndd U triiismitud to noninl aiiimiU hi injating 
them with the blood of dogs wliieli bod pniioiisls Issn tn lUs! with (he 
extracts 

Itieluts expcrinienta howeier, wen. eoinplic itccl he the miternl he 
tmplosetl Ueeiu«( the extracts ntilired contained both a toxm and a 
protein, Ins nniinils Blamed at the sunc tunc an iinimimtN to the toxin 
duo to antitoxin formation and a biperscnsitiumss dno tn the protcid 
portion of flu cxtrict injected On reinjection therefore Hiehtt some- 
times ohxncd that the prepared dop showed an initial intense effect, 
hilt iie\trthtloss sunned althongli the elo e was so largo that nonnal dogs 
imarnbh siicxiimbed 

This compile ition of the experimental result avhich lliclut s work shows 
was molded b\ Arthus to whom wc owe (lie first plnsiologicil iint«tigii 
tions in an iplnl ixis jirodmed b^ the iiije'etinn of n non toxic pi nun IIo 
demonstrated that horse serum,* fre~*li or prcscried heated to o7'^ C , or 
milicatod, eould U injected siilicutnnexmsh, iiitrapentoncalh, or intni 
Miionslv into rabbits without cnising aiix immediatt or remote accidents 
If the c injections ire repe itcd ever% six dais, howe\tr, the rabbit sooner 
or later reacts with a pniiioiinced and striking skin reaction if the injex}- 
tions are gi%en subcutnnconslv or with more, or less profound general 
Rcmptoins when the last injection is gixeii intraecnouslj Arthus also 
noted phenomena of anaplnhxis m the giiuica pig and the rit after they 
had been injected repcatedh with borse senmi He was also able to 
produce similar effects when milk or egg albumin was used instead of 
horse scrum 

Arthus was the first to show that an ongindl^ harmless protein may 
nroduce grave toxic symptoms and men death, when injected repeatodlj 

Tlig jiorse sera u^d by Arthus were « e antitoxins for diphtheria tetonu* and 

snake venom 
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We tbertfore can distinguish thr« steps in the production of anaphy 
laxis (1) sensitization, (3) incubation and (3) intoxication These 
steps may now he considered in more detail 

SE^SITI2ATIO^^ 

Sensitizing Substances — All the substances or antigens whieh have 
been shovin to sensitize an animal belong to the protein group It may be 
said that any oluble foreign protein of animal or plant origin, may 
sensitize if it reaches the circnlating juices of -in animal in an unaltered 
native state, so that the characteristic structure of the protein is prescratd 

The following list, quoted from Doerr, will illustrate tlie variety of 
substances which have been tested 

I Animal proteins in solution 

1 Foreign serum and its derivatives produced by salting out, by 
heating hv iodizing, etc 

2 Hemoglobins 

8 IMilk (casein lactoglobulin lactalbumm) 

4 Egg albumin (ovovitellin ovomucoid ovalbuinm') 

5 Extracts of orgins, tumors mummies or of entire animals like 
ojsters, mussels, trout, insects, tenia 

C Sweat, bile albuminous urmc gastric juice expired air of human 
beings 

7 Fluid contents of cchinococcua cysts 

8 Snake v onoms 

9 Ferment solutions containing proteins papain, rennm, papayotin, 
pancreatic juice trypain 

10 Nuclcoproteins from organs 

II Cellular animal proteins 

1 Hcd blood-corpuscles, 

2 leukocytes 

3 Spermatozoa ova 

4 Svncytial cells 

5 Cells of organs and tumors 
III 'V ( gctahle proteins in solution 

1 Extracts of bacteria veast and other fungi 

2 Bacterial niielcoprotcin'* 

3 Allmminous extracts of seeds 

4 Purified or pure vq^table proteins like cxcelsin gliadm, hordein, 
zein vignin etc 

Cnide vegetable fits and oils (alwava containing proteins) 
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them for the first time with n Ini^tc ntiinbir of whUK difFcrciit suhstniices, 
but tho.(. reictioiis, when thi\ occitr for the lir«t tune ns the rc«iilt of a 
dcfinitt procedure, nuncl^, rcmjoctioii of the same prottm nfter a definite 
intennl, are then nb«ohitcl\ clnmctcri tic of nnaplnlnxis 

The tinn au'iplnlnxis is iiiijdt>\(d h\ «<mu to desipnnfi the sen 
sitizeel stnte that is, the condition afUr the iiiuiinl has Iwn injecteil for 
the first time with pome forcipi soliihh protiin ‘'till ntlitrs use the fenn 
to de eribe both the stnsitizrd state and thi SMtiptoms of into’cication 
which result from the second injection of the alien protein This tlnctuat 
lug Miluo of tin wortl annpli\laxi9 ’ iiitriHliicts some confusion and m 
the interest of precision it would In desirable to use the terms “nnnph%lac- 
tio reaction and aiiiiph\)tclic sensitization’ more pncralli llnii Ins 
been done so far as a group name, the t< nii ‘ protc imntion ' is ofti n con 
scnicnt for designating nntiiials which an in sanoiis states due to the 
action of an alun pnitoin for example a profiiiuzcd gnitip of animals 
maa contain memlicrs who are sensitizes] in a rcfractnix state, or who are 
undergoing or lui\c sunivcd an anaphalactic or n nonspecific protein 
reaction 

Active Anaphylaxis -*-Thc fiimlninoni il piiiie'i pig experiment in 
niinplnlaxia will make the nbo\c siatcinenta clMrcr Jf a noriinl pnnoa 
pig IS injected with a small e^nautitv of normal hor<i scrum eubentnne* 
ouslj mtrnperitoiiealh or intraveiioii U the nimiml linrJh shows an> 
discomfort during the inj<?clion or at am time aftenvnrd, and is in no 
wn> distinpushahlc from its normal inales The first iiijeelioii thus causes 
no ob\iou3 ill efTcct and ha« apparentl' produced no harm, and act pro- 
found alterations haie taken place whuh appear under specifu and non 
specific conditions If this tre ited or sensitized animal is reinjecteil with 
the same hor«e scrum after (he lapse of «c»crul wevks it now responds with 
striking saTnptoms and signs, and mae cacii suecumh The horse serum, 
which was apparenth harmless on fir«t injection, has now acted like a 
\;olent poi«on when injected for the «c«hk 1 tune Qunlitativch difTcrent 
but just ns imrkcel sMuptonis ina> also be ol>^r\ed m properh prepared 
rabbits and dogs when the same protein n injected for the second tune 
This transformation of a harmlcas BiiWanee into a Molent “poison’ can, 
however, bo obsened onI> if a proper time jntenal feparates the two m 
jections If tile injection is rcptited after three nr four dins, no im 
mediate ill cfTects arc observable, tlio animal behnacs like a normal imli 
vidiial 

The nonspecific alterations which the parenteral uitroducfion of an 
undenatured alien protein calls forth arc onlj imperfccth known These 
reactions and their potential dangers vmH be considered later 

That important changps occur in the liyer aOer aimple acnsifization haa tioen nofej 
in the puinea p!g by Ha®' imoto and Pick the e chtngea however bear no direct rela 
tionship to the anaphjlactic reaction (see also pat,e Sa) 
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There are other methods for the pi^nration of rabbits described by 
rriLderaann, Fnedbergcr, and Scott, not reported here for apparently 
no method ill invan vblj give a hi^h degree of sensitization in all rabbits 
there are alwajs animals which ^i\e hot a slight or no reaction when the 
test IS made For this reason it is best to prepare not less than twehe 
animals, m such i senes all gradations of the anaphylactic reaction will 
probably be obtained on reinjection 

Dogs may be readilj sensitized bv a single subowtaneous injection of 
3 to 5 C.C of foreign senim (BiedI and Krius) ^rthns injected 10 c c 
lenim six to ei^ht times at seven dav intenrals A subcutaneous injection 
of 10 ec alien serum in two pliecs each receiving, See jields an 
excellent sensitizition as a rule 

The guinea pig, rabbit, and dog arc the animals whose reactions have 
been studied most carefully, but tbe> are not the only animals which can 
ho sensitized references in the literature indicate that horses goats 
sheep, pigs cat' opossums, rata white mice pigeons chicken# gee«e, ducks 
and frOgjS ire scnsitizable That man is scnsitiziblc seems indicated 
l»> ion Piripiets and Schick s studies l\ the occiirrcnec of sudden death 
111 chrome asthmitics after the administration of a therapeutic scrum, 
and by the dcxelopmeiit of apparcutlv ti'pical anaphvlactio reactumn m 
individuals rciniutcd witli the «amc senim after a period of incubation 
This view that man is scnsitizablo is denied bv Ooca who states that 
there is no evidence that the protnn antij^cns act as anaphvlactogens in 
the human subject The sii^stive inference of Coca has been critically 
anahzed by Doorr in his latest review he comes to the conclusion that 
idiosvncrasv aniphvlaxis and tubereulm hvpcrscnsitiveuess are to be con 
sidcrcd members of the same general svstem of alterations 

Methods — Wult the chief, because the mist certiin method of pro 
diiciiig eapcrimental ensitizstion is tlie injection of foreign protein either 
subcutanconsly intrapentoncallv or intraveuouslv there are other pro 
ccdurca for ncliievina this result which are of great theoretical im 
porlancc Thus sensitization m\> be tiihenitd for the siiseeptibilitv to a 
foreign protein is transmitted from the mother guinea pig to her young 
HS Fosenau and Andervon showed in their first publication in I'tOfi Cooke 
and \an dtr ^ler Iiaie neentlv investigated this problem thorougbly 
‘'cnsitizatiou mav be cstablibhcd hv feeding guinci pigs dried hor e serum 
and dried or fresh hor«e flesh (Rosenan and knderson) , or by feeding 
raw cow s milk (Klcinschratdf) or perhaps even bv the insliUalion of one 
drop of normal horse scniio into the intact conjunctival sac (Rosenau 
and Anderson), though this has not been eorrohorated bv Colombo In 
Jiahlton of sernm produces a specific sensitization according to Bu son, 
Ro onan and tnm s h nodberger S.wall and others /nunction of horse 
scrum lannlmsahes into theint ictor cirihcd skin of guinea pigs produces 
sensitization according to Clouidi The same author also sensitized guinea 
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Cellular \cgctnblc proteins 

1 JiMiig or bicftria, scluromscctes 

2 Polkn grannies 

The most comniuiik employed aimpbjlnctic antigens (nnapli^ lactogens) 
arc hor»( srrmn, hnitu Mnim and \\ hi n thesi igints arc 

used cxpenmcntiilh it must Ik «lt irh rtaliml that the\ reprr cut mix 
tures of nnaplnhetOp.cn'’ for cieli out contains several distinct proteins 
of which cull om "en-itire-s Om nn\ agree thrrifori, in general with 
the cmplntii statements of l)«>crr ami of ^Nells tint gre iter progress, 
at les«t in oertain elireitions, would l»o acliieveel if ehemicalh pure pro- 
teins were cmplovesl more cxt(nsi\j|\ m rosenrch for the rnalrv of the 
nrjoiJs antif^m iii the mixture iiitrmlufX'S coniplieitions which mai oh- 
enre the inli rjiri I if nm of nsnits 

Do^agf for {nimals —I xcooiliiiglv minnlc ipinntitirs of a foreign pro- 
tein suflieo to iiuhne sensitir ilion Itc'iii'in and Aii(lcr»on ohtninid in 
one instance i niitiration in a gninci pig with 0 ('(10,001 cc of lior«e 
ecniin ami Wells showed that ervstallireel iggalhnmin in a doe of 
0 000,000 Oo gm esiuld still render a piinen pig siisceptililc Such in 
hnitcsiiml epiintitus, fir UmukI the. nn«e of am Inlincc or tisttul>o 
reaction are neit the nio>t fnvomldc do«(-* for the prodnction of a con 
stant and liiph gride of seiisitueness 0<ne.ril expiritiict has shown that 
larger dosca arc nett ’•an m order to ohlam in irked sMiiptoms on re* 
injection Ihe do m lan irith the atiimil s{>ecies pinpJoied, for flicso 
show consulonblc difTcrenocs m the on e with which sensitization is so- 
cured The most su ceptibU lal>oratorv atiimil is the piuioa pi,, and a 
single injection of alien sirtim vanni„ fre«m 001 to 1 0 ce sensitires it 
so liighh that tho aniiiul iiaiiallv dies when the sceiond injection is given 
intnvcnoiislv after an appropriate iiitcnal 

Rabbits arc not so cisilv prep ires!, nor can a high degree of sonsitiza 
tion be obtained ns rendiK anil ns certamlv ns in gnine t pigs A modifici 
tion of the procedure iiitrodiictel bs Arthus preibibh gives tho Kst re- 
sults Arthiis injected his rabbits repcitedh (four to eight times) with 
5 to 10 cc of foreign sonnii the injections were sepanted b\ intervals 
of four to eight davs, and were nsiialR given snKutaiicouslv , sometimes, 
however, also intrapentoncall^ Siicli rabbits npparcritlv nlwnvs showed 
some noticeable rciction when n iiijccteel, and a certain percentage died 
acutely 1 xccllcnt results mnv lie, obtiincii if a not too small series of 
joung rabbits is iiijoctcel ropcntcdlj at about fivc-dav intervals with 2 to 
3 cc of horse scrum The inj(K.ttons are given subcufaiioouslv, intri 
pcritoneallv, and intravoiionsli in turn, so that each rabbit receives scnrni 
bv all flireo mutes (Auir) The injections should not he less than four iii 
number During the process the nbbits require watchful care, as other- 
wise a number of them are certain to die of Ttspirntorj di«casc 
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and that ralibits prepared -with lx)\ine lens extracts react only to lens ex 
tracts, but not to bovine scnim This biologicil differentiation mav be 
great enough that guinea pigs can bo sensitized with the crystalline lens 
of their own eyt. and the anaphylactic reaction obtained later by injecting 
an extract of tho lens of the o^er eje (Uhlenhiith and Handel see also 
Homer and Gtbb and Kapsenbeig) 

Another example of organ specificitv i** shown by the behavior of 
blood serum and rtd blood-corpnsdes of the same animal Guiuei pigs 
prepared with serum arc onlv blightly or not at all, sensitized to the 
homologous red blood corpuscles and vice versa (Thomsen) 

Investigations with liver kidney spleen thvTnus and brain tissue, also 
indicate that their proteins differ from that of the serum, and are capable 
of sensitizing an animal There are however, observations which show 
that a serum Used for sensitization and intoxication may give active cross 
reactions with organ proteins (Ptam Karancr, and Eiscnbrev) 

Regarding the oi^an specihcitv of tho placenta tlie statements m the 
literature directly contradict one another Some affirm and others deny 
that sensitization and subsequent intoxication of an animal can bo effected 
by extracts of placental ti<3iic from the same «pecies A similar condition 
prevails with rc^ird to feta! serum 

Influence of Various Manipulations on Sensitizing Substances — That 
tho sensitizing property of protein is very resistant has been demonstrated 
by Rosenau and Vuderson and by Wells among others Drving and 
redisaolving heating to GO* C for six Lours precipitation by ammonium 
sulphate and diahsi , or the addition of lodin bad no effect on the sensi 
tiring property of horse scrum The sensitizing property disippears almost 
entirely however when horso serum is heated to 100° C for one hour 
leptic and trvptic digestion dtstrova tho sen itizing power slowlv, and 
sensitization may still be obtained with solutions which show no coagulablc 
albumin Cleavage products of the proteins however do not in general 
"cmitizc even tiio change of crvstallizeel egg-albumui into acid albumin 
weaken® and the change into alkali albuminate destroys the sensitizing 
property entirely rull details will bo found m Fink s review also in 
that of Schmidt 

Non specific Alteration of Animal Organism Sensitized vnth Foreign 
Protein — In addition to tlu specific changes whicli tho animal undergoes 
as the result of a primarv paniiUrvl injeetun of an umlenaturcd, soluble 
foreign protein then are other non spccihe alterations in rc-ictivitv winch 
mav be detected and which are of consideriblc interest Ilcilncr m 190s 
noticed that scrum sensitized rabbits Biiecumbed to an injection of 4 per 
cent smlnnn clilorid which was practically Inrmle s to normal control* 
Davidiohii and Fncdominn showed that rabbits sensitized with bovine 
®eruni react with tiinpcrature elevations to subcutaneous or intravenous 
doses of sodium chlond which produce no such effect in normal rabbits 
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pigs l >3 rcpcatcdh injecting mixtures of lior-c scnim and gum arable 
into the \ogina or nxtmn of guinea pig» That gcn«itizUioii mai be 
accompli lied b^ tlic«c protedurrs w of mine in caplouiing tlin«c cans in 
the Imnian being win re the fir*t injection of an antitoxin prodiucs n more 
or less scicro aiinpln lactic rciction The cxpcrimLiital proof that sen 
sitization mai bo inheritiHl or brought about without nnj Uijur) of the 
mucous or serous menibr ines or the ehiii is of importance in the endeavor 
to explain ccrtim e^xalleil idiosMicrasies of in in 

Specificity — \Mieu on annnil has Ikxji fcnsitizcd with n certain for- 
eign protein, horse smim for example, a reaction is onl\ obtained when 
the animal is reinjctlM with horse sonitn the injection of rabbit or goat 
scnim IS without ciTett (Otto, Ko emu and Anderson) 

This sjiociticitx of tlio reartion is out«poV*.n and sharp when proteins 
of widch difTcrent spixMos are cho<cii, hut there are group n ictious when 
proteins of closth nlntod species are employed Thus llo enau and An 
derson n{>ort that gunua pus sciisiimd with hin egg white react to a 
subsequent injection of duck egg white or net versa The anaphjlactic 
reictiou IS therefore spccthc in the same si n t th it hemoKsins, ogghitmin*, 
and procipitins aro sjKtific Ibo'c gn>up n actions have liecn c«pccinlh 
studied b\ Wells and Oslwrne Thiso imestigitors u«ed in their ex 
ponments the purest plant proteins e\ir implojed The> found, for 
example, that guinea pigs sensitized with gliadm from wheat or r>c 
givo a strong anaphvlactic n iction with liunhm from hirUv, but this 
reaction is not ns m irkod as if the homologous protein had been cmplovcd 
Similar results arc obtained if the suisitizing protein is bordein and the 
second injection is gliadm As thc«c two substances aro chemically dis 
tinct though similar proteins, Wells and Osborne brlieie that the speci 
ficitv of the reaction is detcrmuied by the chemical constitution of the 
protein rather than by its biological oripii 

Recent imcstigatioiis have sbown that the same antigen may produce 
different tv pcs of antibodies If the injected amount of antigen is small 
antibodies of marked specificity arc produced bv the cells of tlic organ 
isra If tbo amount injected is large, or a small amount is rcpcatediv 
incorporated, then the specificity of the produced antibodies is duniiii<hcd 
and group reactions now occur when the tests are made 

There is another form of spccificitv which mu«t be briefiv touched 
In 1904 Wolff Eisner found that scnsitizitiou may be produced b\ organs 
This organ spccificitv is especially pronounced in the crvstnlUnc lens 
of the eye Ublenhuth cstablislicd that lens protein produces precipitins 
which act specifically upon the lens proteins of all animals, niul not only 
upon the special lens protein used for tho production of the procipitm 
also that these precipitins affect no other protein Tor the anaphylactic 
reaction Kraus, Doerr and Sohme, among otlicrs demonstrated that rab- 
bits sensitized with bovine semm do not react to bovine! lens extracts, 
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tion IS sbout ten davs (Rosenan and Anderson, Otto) , m man seven to^y 
twelve davs (von I irqiiet and bcliick) * in tlie rabbit ei^bt to fifteen davs 
after tlie last injection ( Arthus ) , m the dog two to four weeks (Biedl 
and Kraus) 

&m ill doses of the protein, less than 0 0001 c c horse serum delav the 
development of <>enaitizition and Urge dose« over 10 cc horse «erum 
appear to exert the same effect Hcatin^ the protein to 80° C , or any 
method which pnrtlv denatures it, delavs the onset of sensitization 

The site of injc< tion exerts some influence but it amounts to onlv a 
few dajs difference If medium doses are emploved for sensitization the 
periods of time J,iven above vxiJl be found fairly accurate 

After sensitization has been developed this state maj continue for a 
greater or less period of time Vudcrvin and roscnui report that gtunei 
pigs sensitized with a single injection of horse serum remain sensitive 
during life which is about time vears the degree of sensitization how 
ever 13 considcral Iv dei revsed after three vears, so that hvc to ten times 
the original lethal dose is then merch toxic and does not kill (Auer) In ; 
human beings apparent amphvlaclic svmptoms have occurred when scrum 
was reinjected about five vears and longer after the first injection (Curne, 
Good lie Darling) In the rabbit acute deith mav still W obtained four 
to SIX weeks and longer after the list sensitizing dose (Arthus method) 
^cott howevej reports that sensitization di appesrs in the rabbit «oon 
xfter the twentieth daj In the dog al o sensitization mav persist for 
weeks xnd months after a single ensitizing dose of horse serum in one 
surviving do^ Auer obtained the tvpical bliwd pressure effect one year 
after sensitization 
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)Vlieu a sensitized 'inimaJ is reinjected with the same sensitizing pro 
tein vinous fuiictionil distiiTbiiices occur which did not appear when the 
substance was tirst injected The e disturbances while thev show certain 
rc'cmbl inces in the different anim il species disclose marked differences in 
the wav the svmptoms ire combined xnd in the degree of functional altera 
tiou whieli prcdimiiiitcs The svmptoms virj with the method demon 
stratmg the state of scnsitivtne^ and thej varv also according to the 
degree of sensitization the tested nnimil has attained or retained 

The mist obvious svmptunis and anatomical changes which occur dur- 
ing the miplivlactic tate, both ncute and subicutc are fairly constant for 
each spicics with a giviii pnxedure for reinjection of the protein This 
picture docs not v irv with the nature of the proteins emploved, but all 

^ r tie preHtit <1 «««« m v till be among reactions which are 

at least c1o«<l} relat J to anaplvlms e m if Ue proce s is cot wbotlr idectical 
withthtolae ela 1 analvt d i tl love an mala. 
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liiclict obsoncd that P(nqtti7cd utti!io<tiiij,istiii or cripitotfiiipratin 
^omltcd after smillcr «lo'’ps of npoinorpliiii IndrcHlilond iiijecte<! ititra 
pentoiicalK, than normal do^ ]{ecciitl> Vner and W ithcrhre lin\o dim 
onstrated that rabbits «eii8iti7t*»l willi horse unini lnn^ dcMioj» a tn*- 
mendonsh incrca«ed resistance of the skin to do cs of A ri\fl whicli art 
snrth dt tnictni to tlip skin of iicmnil controls, ttnitrols stiisifired after 
A ra\!«^ or to sensifiard and nmjetted riWnts TIo snne atifhors f«r 
nish e\ idcnce that the protection is appmiith ditc to the lot ilh anchored 
niiaplnlactic naetion bodies 

Ibc e non <]Hciiit reactions deserilied al*ne an pmbibK nnh a ftw 
of those \\hirh oecur after sensitization with an alien protein and further 
research inae disclose mam inon In this connection Vnirnnil Witlitr 
hco siijr^rest tint tome of the erratic lliicfnafioiis m rrnition frnjiicnll% 
observed in a senes of snpposedh normal animals of the saint species, 
ina> lia\c tlioir cinso in an uiisnsj»e< fc«I pmttmiration of tlie abnomil 
reactors should this ln|Hith(sis pro%e tnie, a intthod would l>c a\ iilahio 
to t until our knowle<lj.( of non s[>ecihc n actions 

Since more sensitization with an alien protein alters the reaction of tlic 
orpinisn) not oi)]> towards this protein il <lf but a)«o towards an unknown 
number of other unrelated sulKtanets or cat n ph\«i( il np nt« it is oliMoiis 
that protcimzed animals cannot sem as normal controls until it has been 
demonstrated that loth react to the saim aj^eiit in the same mitiucr and 
to tbo same do^^rie Tins preciuliou has not Ixon taken In man} in 
scstigators and this failure mn\ perhaps explain the di cordant results 
obtained in ditcr«c studies of the sunt problem lor tlio thcnpcutic 
use of noil specific reactions the rctiiw of roblin^ ma\ K ci>nsnlted 

I^CtBSTIOV 

Tho period of incubation is the time interval which clap cs before tbo 
nijectcd animal shows 6}iiiptoiii3 when iTiujccttd with the suiic protem 
It represents the length of tunc sehich the lode requirts for nltinng 
certain reaction cipacitits, so that tin niiijectiou of stnniii^h haniiless 
protem now acts like a sioknt poison If the reinjection is given too earl} 
no noticeable cfTcct is obtaimd, ami the animal liclmMS nppirintl} likt a 
normal individual This condition of ecnsitiMiicss develops gnidiiall}, 
reaches a maMmuin and then diminishes ng'un in some specits, wliilc re- 
maining more or less constant in others 

The duration of the period of incubation beforu seiisiti/ation is estab- 
lished depends largel} upon the aniinil species and tbo method of tist, 
and to a less extent upon the quantitj of soluble foreign protem injected 
for the first time, or to the site of injection 

Handed m order of sensitnencss we have (1) guinea pig (2) man 
(Docrr)° (3) rabbit, (4) dog In the guinea pig the period of mciibi 
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Sensitizing and Intoxicating Substances of Foreign Protein — 
Largelj through the work of Rosenan and Anderson, Doerr and Russ, and 
Wells, it 18 generally accepted that the sensitizing substance and the sub 
stance producing the anaphylactic symptoms are identical The e\idence 
houeier, is not absolutely conclusi>e although it seems certain that the 
protein molecule as a whole exerts both of these functions The work of 
Vaughan and his collaborators, for example indicates that all true proteins 
can be split info a toxic and a non toxic fraction b> heating the protein a 
few hours at 78° C m a 2 per cent solution of sodium hvdrate in absolute 
alcohol The toxic fraction kills guinea pigs with svmptoms which re- 
semble tho e observable in anaphylactic animals, but it cannot sensitize 
The non toxic fraction however usnall> sensitizes, but the sensitization is 
specific only for the entire protein molecule and not for the non toxic 
portion itself These expenmenis suggest that a separation of the sen 
sitizing and intoxicating principles is apparently possible 


THE ANAPHYLACTIC REACTION 

Qexebvl Sybiptoms 

Guinea Pig — Tho 8\-mptoms obtained when a sensitized animal is 
reinjected with the same protein vary considerably in the different species 
though tho difference on analysis is probably largely a quantitative one 
Iforeoitr the probability also must be coii?idertd that tho anaph\lai.tic 
reaction picture wo possess is not complete and that in all likelihood 
there are numerous anaplnlactic reactions of which we as yet know 
nothing 

After a sensitized guinoi pig has received an intravenous injection 
of the foreign protein and is then liberated the aniinnl remains quiet for 
about a minute and then restlessness appears It moves about, the hairs 
bristle over the ntek, bead and bod> it sneezes frequently and sits up on 
Its hind legs to mb its nose xigorousU occasionally the animal seems 
startled and makes a sudden small jump Within two or three minutes 
the animal is unable to stand falls on its side mid Molcnt tonic and clonic 
convidsions deiclop In the intenalx between coimilsioiis tho animal 
lies motionlo s on its side the le^s in. neither spastic nor flaccid and a 
pinch of tlie toes usnalh elicits a xigorous kick Itospiration during this 
stage 13 «]ow and lalwred and max eca<c for a short time The final 
stage 13 ushered in by a group of respirationo, which swiftly get weaker 
and finally stop entirely llie entire process need list no longer than 
three minutes. The heart on pilpation usually beats \igorou«ly and regu 
larlv though slowlv and continues to beat for sonic minutes after all 
respiration has entireh stopped 
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protein*, irrcspcotnc of tlicir clieiniail nature and denv ition, cau«c tlio 
same nnapll^lnctlc o!t(ritmn in the sime ii|>ecio9 niinplnlnxia producoil 
Itj horao *emm is identical with tint pOKliiml 1} edestin, a protein from 
hemp seed llicn is hut om, perhaps complex, nmplnlactic picture for 
each species, but it is dtsclopfal Iw a Iart,i iui!!ilH.r eif ditTcrent substaiice^s, 
which howcier all boloiip, to the pnittiii f,rtiup 

Symptoms — In p^nenil it ma\ W siiel that rtspintors eli«turhancos 
characterize the amte anaphylactic intoxication in the piinca pip, circii 
latory chanpes in the rahhit paatrO'int<*stinal and circiiIator\ alterations 
are rno<t prominent in the elop while mm shows rriirhcj shin lesions in 
the niajontN of caat^ th(m„h rcspiritory and circulatorj chanpes also 
occur A fairly detailed description of the simptoins and their anahsis 
will bo piMn later 

Kethod — Do'^n'ie — Tlio intoxicafiiip eIo«c of the protein mn^ Ik? ad 
nnm«tcn?d in the ‘lamo carutc of wavs wiUi which sensitization is pro- 
duced The main incthoeU arc b\ sulicutflncou*, intraimi«ciilnr, intn 
peritoneal and nitru\enou9 injection For ejiiantitatno work where it is 
nccc8sar\ that difTcnncos in the rate of absorption bo a^oldcd, the intm 
\cnotis route is impcritivc The \cin cho«en in pniiea pips is the CTfcmal 
jugular m the rahhit tlio lateral car acm or the jnpular, and in the dog 
the saphenous or the jugular acm The intracarclinc tnetlioel is not to bo 
recommended ns a substitute for the intraxenous injection, it is eas^ to 
attempt in the guinea pig hut serious damage to the heart is b\ no means 
rare Intoxication ma\ aNn Ik can cd b\ subdiim) intraecrehral and 
intraspinal injections hy inhalation, or la injection of the protein mtn 
traclicalh 

While tlic quantity of foreign scrum neec9«ara to produce samptoms on 
reinjection vanes with the site of injection, and with the criteria adopted, 
it 19 niucli larger than the amount avhich sensitize* In the guinea pip, 
for example, which has Ihcii sciintizcd with hor i siruiii it i* prob-ibU 
impossible to giao a dose subcwtaneousla which kills witli certainta Lewis 
states that '> to c c subciitanconsJy nlwaas gma n will markeil reaction, 
so that 15 to 20 cc, if absorlK?d at the same rite, would 1« fatal ^\hen 
the reinjection is pnen iiitrapcnfonealla % to 0 cc kills and tlie fatal 
dose IS still smaller with intravenous reinjection To kill hiphly «cn 
Bitized piunoa pips 0 01 to 0 02 c c mav be aufficiont Iloth in tlic rabbit 
and dog acute exitus cannot I>c obtained when the foreign protein is in 
jeeted subcutnneoush, duo iindoiibtcdU to the fact that the protem is 
absorbed too slowlv, and thus it never rcichca a sufRcicntU luph ooncintra 
tion in the blood Fipurcs given by Doeir and Russ show tins diircronco 
between the amount of the sensitizing and uitoxiratiii„ doses, tlicy fur 
nished evidence that the minimal sonsitizinf, dose m the guinea pig is 
*>00 to 2 000 times smaller than the qnnntitv of the same protein winch 
caeises symptoms or acute death when injcetcd intravenously 
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recover aftei an hour or two, and feel well enougli to figlit with their 
neighbors On the other hand, there is aUo a protracted course of 
the intoxication^ which lead? to death after some hours In the«e 
animils paraljtic symptoms are the most noticeable because the most 
lasting 

Rabbit — In this animal the anaphylactic reaction reveals itself either 
as a local or a general manifestation, depending upon the method of re- 
injection of the foreign protein 

Tho general reaction is obtained when a hi^hlj sensitized rabbit is 
reinjected intravcnoualj with the foreign protein The respiration quick 
ens at first and the animal lies down upon its bellv for a time, often with 
the hind legs extended backwards a greater or smaller number of dr\ 
normal fecal pellets are passed UitUin a few minutes however, tlic 
respiration slows and the animal suddenh falls over on its side with 
clonic convulsions of sliort duration The head is retracted strongly 
the iris veasela (easily seen in white rabbits), gums, and tongue arc pale 
the pupih aro wide The convulsions nrc sometimes preceded or accom 
pamed bj a few feeble, shrill < ncs After tho convulsion the animal lies 
motimless without respiration and immediate palpation of the chest, as 
a rule, fails to detect anv cardiac pulsation After less than one minute 
the terminal group of gradinlh weakening respirations appears as in 
the guinea pi^ these are preceded and accompanied bj an npcning of the 
mouth The animal now shows no visible or palpable heart beats or 
respirations it is perfectly relaxed and the abdominal walls bulge when 
the animal is placed on its hack As a rule one secs now very aotire 
peristalsis and antiperistalsis of the tecum whitli is sharply outlined bj 
the relaxed abdominal parietes The time interval between injection and 
terminal group of respiration need not exceed three minutes It is de- 
serving of notice that the rtspiration of the rabbit during this reaction 
18 never djspneit 

A reaction of this fulminnnt character cannot bo obtained with the 
same certamtv in the rabbit as in the guinea pig In the latter animal over 

per cent of a senes prepared and reinjected with an adequate dose will 
succumb lu the rabbit however onl> a number of a senes prepared in 
exactly the same w ay w ill succumb ataitelv as described above The others 
show on in pcction rapid respiration without group formation as m the 
normal rabbit more or less marked discharge of norma! scvbala often 
erection of the hair of tho bodv a temporarv but well marked miosis of 
the pupil, usinllv lasting for some minutes During the stage of poljpnca 
the animals he qiiictlv on tbcir belly with the head moderately retracted 
and often with tlic huul legs extended ithin half an hour or less after 
tho niiijeetion the animal maj seem perfcctlv nonml 

Tl c « r<l int xicntion is u f I merelv «* • lestriptiTe t m an 1 d -es not postulate 
tl e evultn of a tru toxin or toxins as the su e of the anapliTlattic reaction 
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This picture is conipleti'd »f oiiotlur cxpcrimnit is iiiailc with n een 
sitizeil pinncn pigstritchwl out on itsliuk After rmt\ir> fmm the ether 
nntsthcain cmplo\ed tii iiitrodiicc a cnnniiH infe the jnpilnr vein, the 
tovic or second injection is p\rn throu|;h this e intuiln, and the ciiimila 
then washed cleir h^ 1 or d e< of (•iluie or Uinp^r solution \\it)iin 
thirt% seconds the nspirntiom quicken iiotiecihlj for a short time and 
the animal stnij:j,h3 and squeaks shnilt Cnrifnl inspection now shows 
that tlu rtspintion is slower and that the thoracic wall, (spt'cialK the 
costal iiiarfnn sinks in with dch inspiration Uiis rhvthmic inspintorv 
depression of the chest wall iiicrra«e8 more and iiion and the respirations 
iK-eonie still slower hut imich more jviwirfiil and laliored \t this stn^e, 
especialh in lonii,, anim ils om ims sti that tht lower pirt of tlie stimnni 
and co*tal innrpins are driwii inward to an astonishing digrie with each 
inspiration }yo\v tome and dome eomulsioiis dcielop, nceoinpuucd h' 
no sound, or, at most li\ a choking, fechh sijncik tin pupils dihtc, the 
mucous mcmhraiies of the mouth appe ir him h , tin re is ofti n a spurt of 
urine and a nuinher of nonnul fwal Ixatis are jiasswl 1}|« eomulsioiis 
eca«o nftir n fhort time and the nminal lies motionless without am 
respiration hut the heart is ms n heating with strong slow, ngnlar pul'^es, 
the chest looks fuller thin normal, and then iiia\ Is nctiae jHiastahih 
which IS easilv sisihU through tin rtlaveil nlslominnl wills kfttr a 
respirators stoppage <if al«mt one niimiti whuh mas I'O hrokin h\ nu 
occasional inapiritiou followsd h\ a comulsue ncti\c i vpiration, a group 
of respirations appears This tcnmiml group is fornud h\ nspiritions 
which arc at first slow and of fair strength, but rapnlK hetoint swifter 
and weaker, and finally dnappoir about one imnuti afur their on«et 
Each of these tenninal respirations is prsHcdul In a dilititioii of the 
nostrils and an opening of tht inoiilli, winch is mavimal at fir«t, ns the 
respirations weaken the opening of the mouth and the dilatation of the 
nostrils decrease and thev also di«appear Tho order of stojipagt is first 
the thoricit respiration, thin the opening of the mouth, and finally the 
inapiratorj widening of the iiostriK Cessitioii of re«pirition is now 
permanent At this tunc tin heart still Ih its rigularls and stnuipb, 
though apparently at a slower rate than dunn,^ tht rc pirutora stoppigc, 
and its belting tisnallj continues for inaui mnutis after respiration his 
porroauentls ceased 

Tho striking symptoms just dcacrilicd for the guinea pig appeir when 
tho injected animals arc highlv sensitized and when a kthal dose is giit" 
intraienouslj If the test animal is not highh stnsitm, or if the do^c 
injected is subletlial, the picture ina> show all gradations from the fifal 
t>pc described to mild effects chiefly phiraclcnzid rcstl(sMit«s sncc7in„ 
(coughingl), erection of tho hair, moderate bucking moitments, and 
discharge of fecos and nnne It is interesting and instnictiic tint animals 
which show a most scitre rciction mav neicrtliclcss apparently fulb 
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recover ofttr an Lour or two, and feel well enougL to figLt with their 
neighbors. On tlie other hand there i9 al«o a protracted course of 
the intoxication* which leads to dcatli after some hours In these 
animals piraljtic symptoms arc the most noticeable because the most 
lasting 

Rabbit — In this annual the nuapliylattic reaction reveals itself either 
as a local or a general manifestation dtpendiug upon the method of re 
injection of the foreign protein 

Tho gcneril reictioii is obtained whin a highly sensitized rabbit is 
reinjected iiitraienouslj with the fomcn protein Ihe re piratton quieh 
ens at first and the anirail liis down upon its bclh for a turn often with 
till, hind legs extended hickwnrds i greater or <innllcr number of dry 
normal fecal pellets arc pa ed Within a feiv minutes howeicr, the 
respiration slows, and tho ammal suddciilv falls o^cr on its side with 
clonic conyulsious of short duration The bend h retracted strongly 
the insaissoh (lasilv seen in white rabbits), gums and tongue are pale 
the pupils are wide Tho eonmlsion-> are somctiiBCS preceded or accom 
panicd b\ a few feeble ehritl cries After the eommision the ontraal lies 
motionless without respiration and immediate palpation of the chest as 
a rule, fails to detect an\ cardiac pulsation After le«s than one minute 
the tcrminBl group of gradualU weaUimig respirations appears, as in 
tho guinea pig, tlie^o arc preceded and accompanied h\ an opening of the 
mouth The animal now sliows no visible or palpable heart b< ats or 
respirations it is porfecth relaxed and the abdominal walls bul^o when 
the animal is placed on its back Vs a rule one seca now very active 
peristalsis and antipcnslalsis of fht ucum which is sharply outlined bv 
the relaxed abdominal parietcs The time interval between injection and 
terminal group of respiration need not exceed three minutes It is de- 
8emn„ of notice that the nspirition of the rabbit during this reaction 
IS never dy«pneic 

A reaction of this fulminant character cannot be obtained with the 
same certainty m the rabbit as in the guinea pig In the latter animal over 

per cent of a series prepared and reinjected with an adequate dose will 
succumb in the rabbit however, only a number of a ecnes prepared in 
exdctlv the same way w ill succumb acutely as described above Tlie others 
show on inspection rapid respimtim without group formation, as in the 
normal rabbit more or less marked discharge of normal scvbala often 
eriction of the hair of the body a temporary but well marked miosis of 
th( pupil usually lasting for some minutes Dunng the stage of polypnea 
the animals lie quietly on their belly with the head moderately retracted 
and often with the hind legs extended VNithin half an hour or less after 
the reinjection the animal nisv etmx perfectly normal 

T1 e word i to ication i u 1 mnely aa a des r ptwe Utui ani rt t postulate 
the CXI tenco of a true to\ n or tov ns as the tan e of the anaphylactic reaction 
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In animals ulncli rcpovrr from an intrnonons reinjection ArtJnis 
de«cnbo3 a gradiinll} deielopmg cichtTin, flcconipaniod by a diminution 
in the number of red corpu'«clc3 and a lowcml hemoglobin content This 
cachesia, Arthus states, leads to death m a f<n nciks fciicli a cachexia 
does not deielop in guinea pigs axlncli snrane an intni\inous injection, 
thej ha\c been found in excellent condition oiir a scar after a sen stvero 
reaction 

The local reaction appears whin a scnsitircd rabbit is reinjected sub- 
cutaiieouslx and constitutes the nellknmni phcimintnon of Arthus Ar 
thus describes the proco-s as follows If a rabbit is sensitized b> the 
subcutaneous iiijocfion of 'I cc of liors» scnim nerx six da\<, tlie first 
fou* injections mil be alisoplKal tit a numln rof hours Ihc fourth injection 
usuallj produces a soft infiltration which is not al>sorl'«l licfore two or 
three daxs ha\o pas'^cd The hfih iiijettion causes an edematous mfiltra 
tion which IS harder and is not ab-orboil before five or six da\5 The 
sixth injection rnpidh producs-s a white, olid, compact, suliciitanpous 
maes which is not pu«, and which i«a\ por*i t for weik« Similar but 
more pronounced changes arc ohtaimd on the siMiifh injection of 5 tc. 
of hor«o scrum the skin oxtr the siibcntaneoiis nift«s becomes nil, then 
pale, and begins to bardcii, and a s|>ot of gangnnodiMlops which produces 
a refractory wound The general eoiulilion of iht nmmnl, howorcr, ro- 
mams excellent 

These local phenomena are not due to the repented injection of the 
foreign protein into iht same localilx, l>ecaii«c thej arc nl«o obtained when 
each snbcntancous injection is pten m a difTirent place, or when all 
injections except the last ha\c Ikxii intrapcritoiic il This last injection, 
however, must be gixcn Itoncntli the xciitral or thoracic skin if the tjpical 
phenomena arc to bo produced injection l)Ciieath the skin of the ear, for 
example, produces onlj a xolnminoiis edema, according to Arthus, The 
quantity of protein horso semm in Arthus’ cxpenmcnt«, plajed no ap- 
parent role, lc«8 than 1 cc at rich injection jirodiiccd the same tissue 
changes as 10 c c. 

These local lesions, as well as the cachexia iiotoil bj Arthus m sur 
viving rabbits, Coca is inclined to ntfributc to a circiilnton deficiency 
caused bj a contraction of tho artrnoles T hat such postulated local 
xasciilar constnctions do occur in xanoiis parts of tho body during an 
anaphjlactic reaction has lieoii shown bx Schultz and Jordan, rrohlicli, 
Auer and by nnl>er and Koessicr 

A similar local reaction (phenomenon of Arthus) maj nl«o be obtained 
in the guinea pig (Lexvis) if tho animab do not die before its develop 
ment. In the dog, Arthus was xinablc to obtain this local reaction, after 
seven subcutaneous injections of horoo serum at seven day intervals tho 
last dose was entirely absorbed witliin four to fixe hour^ and no change 
was observable during the next three dajs at tho site of injection 



THL ANArn\LVCTIO KFACTION 97 

Dog — Tins animal, when not anesthetized, al o cxlnbits sinking 
svmptoms, chieflv gaitro-intcstinal, dnnng the anaphylactic reaction The 
foIlowiDj, description is lia«od largely upon the descriptions of Eiedl and 
Kraus and Eiclict If a «icnsitiz«l dog is reinjected iiitravenonslj with 
the same protein used for sensitization the animal shons a marked ex 
citcment withm one minute often before the injection is finished The 
stage of excitation docs not list long and the animal begins to make 
swallowing motions Soon retelling deatlops followed hv vomiting The 
voraitus according to Pichef nna lx. bile-stained bloody, or even fecal, 
and vomiting occurs e\cn tbongh tho animal is fasting While vomit 
mg tbe animal is usuallj able to stand but ncaertlicless exhibits the 
marked mnseulnr weakness iiauilK associated with true vomiting As 
sociated with the vomiting which occurs repeitedly, there may bo fecal 
dischaiges The auuml now usuilU Iks or rather falls down, and re 
mams cinietlv m the wine position breathing without difficultj At no 
stage IS there anj noticeable d%«pnci Iho dog may now die or slowlj 
recoier within the next few hours According to Bicdl and Kraus, 
tbe corneal reflex is nlw ns present and tho animals react to stimulation 
of the skin even during the sti^;. of deepest depression 

Acute death after reinjection docs not occur as frcqucntlj as in tho 
guinea pig but neccrtbclcss it is often obtained, provided that tho sen 
sitization has been produced with lairlv massive doses (10 cc horse 
serum, for example) that the rcinjectton is not given before at least four 
weeks have passed nud that (he reinjection dose is 20 c c (sec Fig 7, 
page 120) 

Man — ^Whetlier true anaplnlactic phenomena in tbe sense of an anti 
bodj antigen reaction, occur in thi hum in being is the subject of some dis 
cuasion at present Coci for example discards scrum diiea«e, tuber 
culm sensitiveness haj fever, lood and drug idiosvncrasies from the 
class of true anaphvlictic reactions, and it must be admitted that bis 
arrangement of the available facts seems to warrant this drastic action 
Both Doerr and Wells have rccintlv criticnll} reviewed Coca’s contribu 
tiou without manifesting roiich sympathy but also without rendenng 
Coca 8 position untenable Many more facts are needed before a definite 
decision can be reached in tins matter 

The human subjeit shows well marked reactions, which are chiefly 
exhibited in tbe svmptom complex called scrum disease bv von Pirquet 
and ‘^chick In this group there are remarkable disturbances char 
actenzed bv their occurrence after injection of some therapeutic serum 
which IS usually obtained from tho horse These manifestations are 
general swelling of the lymph glands, skin eruptions of apparently in 
exhaustible variety remittent fever edema of the face and later of 
the dependent parts of the body, severe pains in tbe metacarpophalangeal, 
wnst, and knee joints without objective changes, and leukopenia The 
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In ammala ^\hich recover from an intnivcnoiis reinjection ArtJius 
describes a graduallj developing cichc^in, actompinictl by a diminution 
in the mimber of rtd corpu'stlM and u lowered beinoglobm content This 
cachexia Arthiis state*, leid'V to death lu a ftvr weeks Such a cichexia 
docs not develop in guinea pigs uhiih siinivc an iiitnivcnoiis injection, 
tliej have been found in excellent eondition over a vcir after a verv severe 
reaction 

Tho local reaclion appeira when a sensitirid rabbit is reinjected siib- 
cutancouslv and constitutes the well known pbinoimnon of Artlnis Ar 
thus describes tlie process us follows If a rabbit is sensitized b^ the 
subcutaneous injection of 'ice of horsi si mm everv six ihvi, tbe first 
few injections w ill be absorbeil in a munlii r of hoiin The fourth injection 
usually produces a soft infiltration which is not ab^orhcil before two or 
three davs have passed Tho fifth injotlion causes an cilcmntous infiltra 
tion which IS harder and is not absorUd before five or six dnrs Ihc 
sixth injection rapidlv produces a white, solid, compact, sulicutaneous 
mass which is not pus, and vvhuh inav porsi t for weeks Similar hut 
more pronounced changes are ohtaiiicd on tin seventh injection of 5 c.c. 
of horse scrum tho skin over the subcutaneous mass l>cconics ml, then 
pale, and begins to harden, and a s|»ot of gaiign no dev clops which produces 
a refraetorj wound Tlio general condition of tlit animal, however, m 
mams excellent 

These local phenomena arc not due to the repeated injection of tho 
foreign protein into tin same localilv, In'caiisc lh< \ arc nl«n obtained when 
each subcutaneous injection i-t pven m a ditTinnt place, or when all 
injections except the last have l«ctn inlnperitoncal Tins last injection, 
however, must bo pven beneath the ventral or thoracic skin if tho tj’p'cal 
phenomena arc to bo produced, injection l)cncath the skin of the car, for 
example, produces onlj a volnnnnons edema, according to Arthiis Tho 
quantity of protein liorso senim in Arthiis’ cxixjnmcnts, plajed no ap- 
parent rolo, less than 1 c.e at each injection produced tho same tissue 
changes ns 10 c.c. 

Those local lesions, as well ns the cachexia notctl bj Arthiis in sur 
viviug rabbits, Coca is inclined to attribute to a circulatory deficiency 
caused by a contraction of the arterioles Tlint such postulated local 
vascular constnctions do occur in various parts of tho body during an 
anaphjlactic reaction has been shown b_j Schultz and Jordan, Frohlich, 
Auer and by Huber and Kocssicr 

A similar local reaction (phenomenon of Arthiis) may also be obtained 
m the guinea pig (Lewis) if tho animals do not dio before its develop- 
ment. In the dog Artlnis was unable to obtain this local reaction, after 
even subcutaneous injections of horse scrum at seven day intervals tho 
last dose was entirely absorbed witbm four to five hours, and no change 
was observable during the next three dajs at the site of injection 
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IS apparent, for a npd experimental inae&tigation, devised to answer 
specifac questions, obMoush cannot be earned out m mm 

EsPEriilEXT^L AxiL\*US OF THE AffiPItYL \CTIC ReaCTIOX 

The aniphalictu* reaction expres ea itself hy a primarv or setondarj 
disturb nice m the function of numerous oi^r^ns, and some of these dis- 
turb uiccs mia bo more or Ic s tibiious on mere inspection A cln er 
insight into their mechanism lioncier, lias oiil\ been obtained after the 
anaphalactie complex n is ainhzed from the new point of modern cxperi 
mental medicine tint is when the orditiarj procedures of plijsiologj, 
pliarmacologv and chemistrj were brought to bear upon the problem 

It must bo emphasized again that the anaplialactic alterations are 
the same, no matter what foreign eoluble protein is used to produce them 
In the following pages au expcnmcntul anihsis of the aunplivlactic symp 
tom piclute in tho guinea pig rabbit do^. and maa will K given What 
the main ajmptoms are has alrcadi bten indicated briefly 

Respiratory System — AiinpUvlactic changes in the respiration are 
shown by tho guinea pig in an cx<im8itc fashion when the protein is re- 
injected intravcnoush and mere inspection suffices to reveal them The 
character of this imohcmcnt wis not however realized until Auer and 
Lewis demonstrated that acute death in the anaphylactic guinea pig was 
doe primarily to aj asphvxia biot^bi on by a swiftly developing stenosis 
of tho bronchioles, and that this stenosis exhibited it«clf by a striking 
macroscopic alteration of th«* lung winch could serve with proper precau 
tions as an cist index for the ainph\lactic reaction in guinea pigs 
Lvidence for these facts w as brought out in x variety of ways The guinea 
pig was allowed to breathe from in air contimer connected with a Alarev 
tambour, which not only registered roughl> quantitativelt how much air 
entered and left the air receptacle at each inspiration and expiration hut 
also showed whether the air entered or left the lung proraptli or slowlv 
At the same time the intrapleural pressure was recorded l>\ means of a 
Meltzcr pleural cannula \bout half a minute after injection of the 
foreign protein into sensitized guinea pigs prepared in this manner it 
Was noted that each inspiration and expiration recorded by the tambour 
in connection with the air reccptaclo showed a marked decrease in ampli 
tude anl was of longer duration tlian before as was indicated by the 
sloping Course of the lever during its inspiratory descent and expiritory 
ascent The intrapleural pressure changes corresponding to these respira 
tions wern greater than normal showing that tho animal was experiencing 
difficulty in gettin,^ air into and out of the lunga After a few seconds the 
records showed that no air was entering or leaving the air receptacle, 
although the intrapleural piwure changes (due to the action of the re- 
spiratory muscles) were enormous The action of the respiratory muscles 
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tune of on«tt or period of i»c»bition of senim (lt«enec ^^rlc<^ with the 
number of tlio injeitiou, in rtinjrctcd mdiiichinU the period is much 
shorter tlnii in tho«o rctiniiip tlio tlicrnptutie scnim for tlic first time, 
riit percentage of incuhncH of the di«<a'<e curies defimtoU with the quaii 
tih of the strum injected A more detailed dt cnption of this intorcstuij, 
coinple\ will U f.iun Inter 

benm disnsf i« honeirr, not group of pifhologtcal changes 

ciokcd b\ foreign scrum iii <(iisitiznl min ‘'litre cfTtcfs which throat 
enctl life uud t\tn dritlis hiM U-on nported after the therapeutic 
injection of sen Tlio s\mptonn de^ilxHl indicate a sudden and re* 
markabli sticre effect njioii the rcspimlon and ranlioia«cnlnr 8 i«tcni< 
effects whieli espc'cialli tharacterize the nnaphilnctic reaction in the 
guinea pig riUut and do^ Ileicliotis of tins chancter haie been f>l>- 
tainod 111 lann uith etn dl dews of seniin, not more than 1 c.c, in certain 
ca cs and inoreoicr after subcutaneous injection where absorption is 
nccessarih slow 

Other Ammals — Hioivh all the fundamental infonnntion we pos 
scss about nnnplnlixis bis been guitieil from the stiidv of the animals 
mentioned the reaetion lias l>etii «oucht for in mnni other species The 
results, however <lo not vet warrant detailed con«i(lcntion l>ccau o little 
11 ns accompli hod l*eioiid the <h moustrntion thnt oiinphi Inns occurs The 
establishment of this fact is of courve, iin|>ortAnt, but otherwise the cxpcri 
inentnl Mtld was «uiall 1 his rMult is perhaps due to the attitude of tlic 
iiivestipitors most of them sought appircntli onl\ for tho c functional 
and anntomicd changts which Imx into obvious after thej had once been 
pointed out« 

Such a vicwjvuiit bowever is not one winch will increa e our 
knovrledgi of the fiijidajncntal altcnhons which a now di cisc produces, 
for the c alterations innj differ considcrnblv in the different species of 
animal due to their adaptation to special needs although their svstems of 
organs arc qunlitntiveh alike A clioiice which is profound, and even 
fatal, in out species niav oiilv be indicated in another and, indeed, might 
escape detection Tor this reason it is iiccessarj to studj each species for 
itself, and while the mvcstipntor should bo alert to note rt einbhnccs of 
reaction m the various spicies he should be still more alert to discover new 
tjpes of reaction Comparative investigation of this character would give 
a rounded picture of the effects wliie}i the saint process iinj induce 
Tins IS of special importance because man seems to have tho capacity of 
reacting in man\ different ways to protein intoxication, and at least 
some of these human forms of reaction seem verj similar, and ma\ even 
bo identical with those ohseiraWe m various animals As it is a priori 
probable tint all the reactions occurring in man will show their analogue, 
if not liomologuc, m one or the other of the lower animals, the scientific 
ami practical value of a comparative stnd^ of the phenomena in question 
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■was npparcnth imimpnircd at tliii stage, and ^ct tlicir trtmendous efforts 
^^e^e ontirch iinn\niliiig to cau*=e am air to enter or lca\c tlic lungs, c\tn 
the violent convulsions which now appeared had no clTett upon the volume 
of the lungs, for the lever of the taml«our connected with the tiir vessel 
and pulmonarv nir pa«sige3 traced a straight line which was near the 
inspirntorv levil of the tracing lliis cvpcnincnt showed clearl} that the 
nervous and voluntnrv muscular iiiechuiiism of re<pirition showed little, if 
nnv itnpiirnicnt wliilotlu lungs were appamiflv llu sc it of some profound 
change which prevented the entrance and exit of air 

Ixponmcnts wore then cimed out with guinea pigs which had been 
cumrized, who«o vag had heen lut, or who e spinal cord, medulla, and 
ba«al brain bad heen destroved liv pithin,. Artificial respiration vva«, of 
course ncco««arv under the^t condilions to maintain life Wien the 
intrapleural pressure of such aiitninU was recorded the tracings gave valu 
able information ‘^borflv aft« r iiijix'lion of the toxic do'c the tricnig, 
which records the flnctualiona of intrapleural pro sure brought on hj the 
constant volumes of air forced rhvthmicollv into tla lungs through the 
trachea, shows remarkable changes Imimdintelv after the injection the 
cxcvirsions of the Itvcr decrease inoderntilv m amplitude, then thej in 
crease in amplitude, and hnallv thev decrease rapidlv to such a degree that 
the lover docs not record anv rcspintorv fluctuations at all, though the 
machine delivers the air at the same rate pressure and volume ns before. 
The lever comes to rest, ns far as re pirntorv oscillations arc concerned, at 
various points between tlic expiratorv and inspirator} Kvcls of the tracing 
never however, in a tjpicvl exptnmcntat the expiratorv level The lever 
records now onlj the volume chaiigts of the hcirt (see Fig 1) Simi 
lar tracings wore obtained when a lobe of a sen«iti 2 cd guinea pigs lung 
was placed in an oncometer and its voliiinctrio oscillations with nrti 
licial respiration recorded btfon, during and after an injection of the 
toxic dose of protein 

Thc-’c experiments show definitely and unini«tnknblv that the second in 
jcction causes by peripheral action iii the lung (the cintral nervous svstem 
being excluded by pithing) a 8tcno«js in the air pa ‘•agc% which becomes so 
extreme that the respiration machine cannot force in air, the complete 
stenosis being preceded by a period of increasod ea«o of entrv of the air, 
and this, in turn, liting prccctlcd by a penod of sliglitlv decreased case of 
entrv, shown by fluctuations in tficomplitiidcof the lever which records the 
volume of tlio lungs or the intraplciiral pressure Ihc records nl«o show 
that the final volume of the lungs must Iw greater than the normal ex 
piratory volume of the organ, for the lever comes to rest at a higher point 
than the expiratory level Figure 1 illustrates these changes 

A condition of such extreme stenosis of the air passages that the most 
violent inspiratory and expiratory efforts of tho animal or the blast of a 
respiration machine, cause no change in the volume of the lung must obvi 
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bv stowing that the typienl hmg picture 11 promptly obtained m guinea 
pies Mhub Inie bi.cn (uranztd or nlio e central nervous svatem bas bi eii 
dc troved Tlic'sc authors advanced the view which his been geiieralh 
accepted that the anaphvlactn. lun^ m the ijiiincfl pig is produced hv a 



Fio ■* — AvipHttAcnc Luao Arren DEOENEBitio'f of tue Pioht %Aoi.a is Ouisea 
P ioa WITIl AID WlTUOtT ATBOFTS roSTEBlOR \ lEW Tl fifeUfe On the 1 ft 1 OW8 
a praeticallf normal ollapsed lung II figure on the >eht illuUratca the tjpical 
anaph} lactic lung t> th gi nra pigs e « «n« ti il be uheutan oul injecti n of 
1 cc lone erum After hft) fi d v tie i ht vapu of each a re cet d m 
the sect. Aft r aixtv i 1 1 dava from tl e date f a nsitizat on both reeei el 0 1 c c 
of a 10 per c nt oint n of heat d h e a rum intravenou 1}' On an m 1 was 
p e louslp gi en a ng ( at pin sulphat eilcutaneouslv Tie atrop n animal 
evhihited b t fl "I t imjt mg of an ph>l v g and w g hilled Ivter by e e in tte 
medulla tic lun" loll ps d in n rmal mann r on open ” the cleat except tbc 
ri ht upper lobe fh ac nd g linev p g hov ever di d w th n fit e m nut s of the 
injectio of e um and its I no lo» d tb typ cal inaphvUctic fi\ tion in a full 
in p r tory poe tion Th p tur al « sbo that the denervation of one side of 
the lun*' X t o fl ct a tb anapbvlaiti reaction o upon tl e nction f atropin 

tetanic contraction of the miiacles of tho finer bronchioles Their reasons 
Were hnefly as follows the flnctuations in volume which the aniphvlactic 
lung shows durin^, artiticivl rcspirition their final disippeirnncc leaving 
the lung in a fited inspiratorv position even when excised the absence 
of collap«Q of small pieces whenent off the rich content in air, morcjver, 
the fact that atropin can reestablish the rhythmic expansion and collapse of 
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ousl) bring about a^pln-^ia Hardh am other proof isncco«san, butaddi 
tional c\ uliiieo h cisilv lirouglit foraanl If the blood prt«Mirc » nn-orded 
in an ampin In tic guinea pig it will bo iioticcil that withm one inimitc 
aftir the reinjcition tlu bhxMl in the cannula tnm^ ^er\ dark, o\cn bhek, 
tilt imicom iiunibrano nf the inoiitli l»ecomc<i blui«!i, the pupils ilihte 
width, and Molciit mmulsioiw appear If a simple of blood is now t iken 
from an artcri it look** nhnost bh<k, lait liceotnes bright red when diliitid 
w ith a little silt solution and shakoi a few tunes riiougli no gns nnnh ts 
ha\e bten midt of the blooil, it eif iiH qiiiti rcrtain that cirhin dio'cid is 
prtsent in large amount Cnnliac fiiiliire m not tht c iiist of this n«ph\xn, 
iKcntisc the h< irt keejH on l>» »tin„ repilarh and powtrfulh for initn 
minutes afttr all respiration has d» linittlv n isc<| If on nutopsi the root 
sesscls of the hi irt nn tomprisseil li% a di stiting forceps, the organ ex 
tiscd and tin forteps rtU i id the Rxstolc of tht heart drnes the Mack 
blood in tin liftMiitricU sen ril im lies into the air Inilun nr weakness 
of tlio eardine pump thus ciiinot plaj an iiniiortnnt role jn tbe production 
of this ingh grult of asphaxia 

It w 13 statid Uforo tint the cxidtiue indicated that tlic aolnme of the 
luiij, after acuti anaplnlmtie death la greater tlinn that of the lung at the 
tmit of a noriiuil (xpiralion Jlu iiulopst of nii\ guinea pig which dus 
ncuteh (thnt to ten inimiUs) from iht n'liijcxtion gites full support to 
this inftrenet and fiinn lies the nimtomieid evidone for the functional 
respintora nltiriitions wlinh hate Men de<eril)e<l Auer and Ixtwjs de- 
Bcnbo the lung picture ns follows On opimng the rhest the lunp pre- 
sent a striking sight the lungs do not collapse, ns neninl lungs do when 
tho thoracic tsMtt is opened bnl remain almost fnlh distcndwl lhc> 
look pale bluish pink and nppmiith form a east of the thoracic caviti , 
c^on when exci cd in lolo there is pratticalK no collapse, and the posterior 
surfaces of the linip, often elcarlv show tht markings of tht riM The oxci ed 
lungs are light, soft, and gpoiiga, and tlont on water likt a cork I’lects of 
lung tissut cut off do not collapst, but rcniiin disfindetl, the purfiict of the 
cuts 13 usmlh dr>, and on prtssnrt a good amount of air can bt expre* ed 
Occasionally this prcisun rctcaU some small foci of wbite foam, as if 
there were btgiiming pulmonary cdtmi occnsionnlh small bcinorrlngcs 
were seen on tlic surface of tbe lungs flic tmclita and bronchi usualh 
were drv, but often showed a mnrktxl roiigestion of the mucosi 

Pigurc 2 illustratfs this remarkable lung condition winch was first 
noted, but onh casualh dc«tril»ed, b\ Gaj and Southard, although the c 
authors definitely state that the> wire ‘iiicliucd to rCf^nrd this cinplu 
Bcma as tbe efftetne cause of death in tho quickh fatal ciscs ” 

The causation of this interesting amtomicil change in the lung avas 
attributed b\ Gav and ‘^nthard to nii emphysiim produced b\ a dia 
phragmatic spasm, which is secondary to a stimulution of the medullary 
and phrenic centers of respiration Ancr and I ewis disproacd this theory 
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becomes less and tbe distention more nntil after a few minutes tlio arti 
ficial respiration produces no further increase and the eepiratoiy piuse 
no decrease in Tolumc The limjp are faxed m an immobile , inspiratory 
position, which is not altered when the orgin is excised 

The experimental facts hroUplit forward bv Auer and Lewis were soon 
corrol>oratcd in general hj a number of ibbcnors cspeci ilK Anderson and 
Schultr and Bicdl and Kraus and at pre eiit no one doubts that acute 
anaphxlactic death in the guinea pig is caused hv in asphixn which 
IS brought on bi the dciclopment of a stenosis in the pulmounrv air pas 
sages of the animal The ouh exception is perhaps Richet who is un 
willing to accept the interpretation tint a tetanic contraction of the 
bronchioles causes the asphaxia t-> which the guinea pig succumbs, bcciuse 

(1) th,» IS not the cause of death in dogs and it is iiiconcciiable to Richet 
that the anaphjlictio reaction m the guinea pig and dog is different 

(2) artificial respiration does not preientdeith ( }) it has not been proved 
that the blood is asplixctie Ihc reader will notice that most of the ob 
sections urged hv Richet bare alreadv been partly answered Auer and 
Lewis and Bicdl and Kraus showed dctmitel^ in graphic records (see 
Fig 1) that artificial respiration docs not save the life of the guinea pig 
for the simple tCAsou that the air cannot enter the lung because of the 
stenosis in the air passages eren a pressure of sncli degree that enough air 
was discharged per blast to satisfy dio needs of an adult dog was insuffi 
cient to overcome the stenosis (Lied) and Kraus) The same thing is true 
when the anaphylactic animal breathes spontaaoouslj after a certain timo 
no air enters or leaves the aHeoli it therefore would be perfcctlj useless 
to place animals in an atmosphere of oxvgcn as Richet suggests for 
none of it could enter the alveoli after the anaphvlactic reaction was fuliv 
under waj The other objection that it is meonmvible for anaphvlaxis 
to be different in the different animals will answer itself in the section 
dealing with the analjsis of the svauptoms in the different animals It 
may not be amiss m passing to point jut that an attitude whuh a priori 
demands an identity of reaction to the same causative agents vn different 
animal species necessarily leads to erroneous conclusions 

By further experimentation upon guinea pigs lungs \uer demon 
strated that the typical anaphvlactic lung picture could be obtained after 
the bronchial muscles of one side of the lung had boon deprived of their 
motor innervation bj section of the corresponding vagus in the neck for 
each vagus sends postganglionic bronchomotor fibers largely if not en 
tirelj to Its ipselateral lung in the guinea pig (Auer) as well ns in cat, 
dog and rabbit (Dixon and Brodie) In a number of senes of animals 
one vagus was resected ( itber before or after sensitization had been estab- 
lished the reinjection was given after vanous time intervals The result 
showed no definite difference between the two halves of the anaphvlactic 
lung (see Fig 2) As thvrtj three days passed in one series between 
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n Upical, ninnolule, nnnpll^Iattlc Imig, nil tlicoc facts indicated that the 
nuisclcs of tlic finer hrondiinhi wen nt fault, for priMOUS work had cstah* 
lishcil that the e stnictures pntfoiindh affected the function of the lung 
It was well known that atiinnlntioii of tlx ptriplural sngiis iierse caused 
contriction of the iironchiohs niiil prcKluccd stniosis effects in the lung 
{I inthoveii, Dixon and llrwlit), and the«i efft'cts wen apparently 
identical with tho c recorded m the aiiaplisHetic puine-i pig, it was nl<o 
cstnhli«hed that blood xnscular clianj.es dm to this stunulatinn of the sagi 
would not account for the lung changes (I)ixon and Uroilic) Further' 
more, since Dre^tr iiid others showed that atropin aliolishcd the hroncho- 
iiiotor ( ffcct of ^ngiis stimulalioii, it txxiiicil legitimate to attribute the 
anaphylactic lung changes in the giiim i pig to a tetanic coiitnction of 
the inu«ck8 of the fim r hronchiohs which cffcctiMh occluded their lumen 
so tliat till contaiiud nir w is imprisoned and the niiim'il neccssarih suc- 
cumltod to an asphyxia 

Ihis mcy-hnnisni easily explains how the distended inspintorj state 
of till, lungs IS pnidueed and m iiiitaiiiisl \s iIk hronchinl inn cles gridn 
ally 1k„iii to contract the lungs fail to isillap i fully during expiration 
heciuse the air now Icayis with gaitir difliiulfy, due to the narrowing 
air pnsssgis bonic air iluriforc rommis m tlic lungs when the next 
inspiration occurs This nieomiiig air meets the »imt nsisfnnco, hut 
noycrthcle s mon air enters the nheoli than h ms them, because each 
inspirntiou utilires tho intin aynilahic passnciuny, for the increased nega 
tivo pressure in tlu thorax tends toward an oinniiip of tho bronchioles 
1 xpiratioii on the otlur hand and <spccial)y nctm expiration, tends 
toward narrowing still fitrthir the alrtady narrowed tul>cs by increasing 
the pre sure rtstin^ on the outside of thi*t tubes, for the intrntlioracic 
pressure becomes positno during aitnc ixpirution Therefori m spile of 
tho fact tlint the ixpintory efforts of the annual aro mort powerful than 
tho inspiratory efforts, less air is cxpillwl than taken in, and the lungs 
must become sooner or later inaxiiiially distended "Moreoyer, this deficient 
aUeolar ycntilation leads to an ncciiiiiulatioii of COj, and this gas has Icin 
shoyyTi by h inthoyen and by Dixon and Brodic to produce a tome constric- 
tion of the bronchial muscles This increises the stenosis, and conse- 
quently tho asphyxia, still more, until no air enters or leayes the lung and 
the animal succumbs If the lungs arc iioyy excised they w ill be found in a 
state of maximal inspiration, which is maintained for hours (see Fig 2) 

A beautiful picture of the whole process may be easily obtained by ol>- 
servin the effect of the reinjection in a pithed guinea pig yylio c chest has 
been split trinsvirsely After injection of the toxic dose one may see 
that tho artificial respiration at first produces n greater expansion and col 
lapse of the lungs due to a relaxation of tlie bronchomotor muscles, yerv 
shortly after this the lungs do not rollapse fuliv during expiration, and 
yvith each succeeding blast of air the expiratory collapse of the lungs 
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vps«cls of the splanclinic area ore dilated indicntiiii; a low blood pressure, 
and tbc mitnl a’sphjxia wliieli is miintaincd later at a lower le%ol prob- 
ably al 0 aids m briuginj, about death 

Lung Changes in Other Animals — Vs icntc anapli;y!ictic doith 
caused such a pronounced nTutomicd ond function il change in the luiij, of 
tilt pninca pi^ it w is perhaps natiiml to expett that i bimihr cliani,t 
ivould bt found in other species of mimal The infeitiicc did not prove 
true howeicr at least as fur as the dog and ribbit are enneerned and 
this difference at first produced some eonftision amoiiD imestigators who 
postulated an idcntiti of the nmphvlictie, n ictiou m all aminils In 
rabbits, feir example which have suctumbed acutcU to the remjeetinn the 
lungs collapse well but not complctih they look mottled, and occasion i!l\ 
hemorrhages are seen ou the surfiCfs On closer inspection nuincroiH 
areas of craphiscnn arc usually visible ou the siirficcs and borders the 
Urj,e distended air sacs compi«uij, the c areas of entph\ cini are easily 
MSiblo to the unaided cjo A cut surface mu show mill nreos of hue 
foam ou pressure as if there were bininmn^ pulmonary cdtmi Iht 
trachea, as in the guinea pi^ also looks blui h and the mucosi is strongly 
con„t ted The congestion extends into the pulnioinry broinlii (Auer) 
bcott tates tint the lungs of rabbits rctrnct nornialiy and art rithcr 
pale microscopically ho do enUs and pictures a tliiekciiiug of the inter 
alicolar septa the capillaries wire compressed and the blued corpuscles 
i-cmed peculiarlj adlicrnit to tbc yvalls S<ott ntycr saw a general edema 
though some aUooli contained a little serous exudate but the lun^ eniidi 
tion suggested a yery earlv stage of acute edema to him Doerr states 
that he occasionally obsoryed rabbit lungs which bore some resemblance 
to those obseryod in the guinea pig 

In the non fatal anaphylactic icution of the dog the lung differs but 
little if at all from that of a normal dog the lungs (ollapse well on 
opening the chest and show smootli surfaces and bordprs There is no 
indication of any local emphysema such as the ribbit show* nor are any 
hemorrhages to be ob eneil on the lun„ surfices Therp is however a 
functional disturbance the spasmodic expirations durin^ the stage of ex 
citation yyhieh Bicdl and Krius are inclined to interpret as due to a 
stimulation of the bronchial muscles 

In dogs whicli suctumV acutely the Inugs do not collapse completely 
as a rule but often remain more or less di tended on excision like the 
anaplij lactic lungs of a guinea pig They are largt pile doughy and 
pieces yvhich are cut off remain distended and are lull of air There 
18 no pulmonary edema nor are hunorrhages detectable cn the surfaces of 
the lungs Th< lungs of the dog which fnnushed tbo tracing for I igure 7 
were of this character 

In man marked respiratory disturbances are occasionally noted yvliieh 
may be identical in their causation with thosi obsemHe m the gmnei 
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Miqiis pc-ttioii iiiul till jiiji'ctjon of tlit iiciisiIi 7 hir do<<., nml tlio stcoml or 
toKic ilo«i wjis injittid fimrtitn duMi Hiitl ns tin risnlfint liiugs 

(lid not ditlir from tlio i idrtaiiied in piitici pips with infnct it is 
k^itiiiiati to II '‘imii tint tin iimt nml iitnt (iidiiips wtn dipnirrated, 
and that th< dnurvitid luii ih it elf nsixnided to tiic seiisitinii^ and 
till intoxic itui^ do (1 \tur olitnimil no mdiniL that the xacnis hninclio* 
motor (ii(liHf.s pla\i d a r< ft in tfit priMliictioii of tin an iphtlaitit n. ictioii, 
hilt dots not ditiN this |Mi-)sil)ilit\ 

Ihi anatoiiii and In tolu^x of the nimplixliu tic ptiiiic i pips Itiiii. wire 
t xtin'<i\( |\ indiid ''cliultr iiiid Inrdin, in n Mtlinhli eontrihiitinn, 
prmid amon^ otiii r fai ts tint tlu stenosis of tin pnlnioinn air pitsipis 
whidi t HI < s d( it!i IS lfHalt?eil in the second irs and terfinrv hninciii 
Tiu tctiiiK oontrutioii of tht nm eh out folds the mucous tncinliruit of 
tins art i into a pliv nlnih oeelinhs the liinirn and thus hrinpH alsiut 
a phixia riie air pi ipis IkIow the letel of the nxYUidart and tertiary 
broiKin i\( re found op( 11 (v<n disttmlcd 'Mhnitrand Iordan 8 studies 
madi upon staimsi Motions and «»nip|<|odi eetionsof the hroiichml trix of 
iiormil and anaplnl n tic hinps donot (iilmlt explain tin disicntioii of the 
an iph> 1 u ti< lunp for sm ill pietcs of the limp cut from tlic jx nplior' of 
the lolies do not toll i{i i It is po sihh that tins is duo to an mere i e in 
the rif,idit\ of tin ti sm oleiiunts The sann authors ol«o noti the pres 
elite of edema III If th( liromlnnl trie llnsishma Imweicr, isonh riril} 
cxtiiisiiL and in tin v ist nnjoriti of ix|Hrimiiits with non toxie «ira the 
limps how onli traces of ednnn (Hiixll ami Krnu«) If howticr, pri 
inarils toxie in an tnipIoMcl Knrsner (hinoii (rated tint the puinea 
pjp s hii/ps sl;oH III irked ct id( ikxh of eon^hitiiintion of tin red eorpii eles 
hcinohsis iumorrln^o nndtdtnii 

The Lungs in Subacute Anaphylaxis — I lie mncroscopical chanpc 
111 tilt lunps of ih( puna i pi^ whnii sntemnlH to acuti nuaphiliMs arc 
prictitalh not oh cnahli when thi iiijcitid unininl dies after tin lapse 
of one-half to siicril hour In tli< i dclaaed in«cs the limps usiinlii 
collnp c fnirh lomjilitiU wlnii the thorax is o|)eiied Iho deprie of tlie 
eollap c oh tned sums to depiml upon the scicnti of the simptonis and 
till spied with which di ith insues the sooner deith octnrs the prcitcr is 
till distention of the lunps If puinei pips art killed sliorth after tin 
mam Rimptoms of a suhhtha? iiitriMnoiis iiijeetinn hue jiiis otl off, the 
lunps nlwais f nl to eollapsc us enmpIctiU ns m a nonnil animal, one or 
the other lobe of the lunps if not nil, will alwais show distention Tins 
demonstrates that the same qiialitntne chttnr.c took place in the limps, 
thou li it was not preat cnonph to prodiici acute cxitus The cause of 
deitli in those oiiminls which die subieiiteix has not \et b(x?n cstiblislicd 
It 13 xerj probililc tint a immlxr of factors topether jtrodinc this result, 
for m these dclaxcd oises ixtcnsuc licinoiTbnf,cs an often found ni the 
gastro-nitcstinal cinal, diaphragm, lungs heart (Gnj and Southard) , the 
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tlirougli the pulmoiiarj artei^ and reiaaia normtl rabbit, while a prc'^ure 
of 70 to 90 cm caii'td hut a slight flow in rabbits succninbin^ to an anaphi 
lactic rtaction. Since the ^ime stenosis was obtained with di solved pro 
tcin (hktd corpuscles) is with corpuscles Coca infers that the pulmoinn 
arterioles are contracted, thouidi he could not demonstrate this ana 
toiQioallj Tins oh cnation oi f ocn will explain the sudden drop in 
blood prt sure obstned in flit ribhit ind as Coca remarks it miv also 
caplaiu whv the right \cntrnlt of a rabbit saociiiabiiig acufelv should 
show Tigorliltc changes which nre not present to the same in the 

left ventricle The dev elopmcnt ot i stenosis in the pulmonarj arteri il 
svstem, however cannot be utilized to explain all the cardiac changis 
vrliich have Ken oKcrvid in tin maphvlattve heart for caaniple, the 
speed' Joss of irritabilitv in both untricles of the ribbit the develop- 
ment of tirdnc hemorrhages lo the rabbit nn<i finalh the expenment on 
the exci cd heart hv Cvsaris IVmel and Hv Laiinov 

Though these functiom! disturbanc(« together with the onatonjical 
Innges, show olearlv that the Kart is damaged in tlic acutely fatal eases 
n rabbits the c \rdnc. < han^vs IcidiDe, up to the fatal isvuo had not been 
jrestJgifed mtli cirt For (lus purpose tbc ekclroc iriltosrraph is tsseii 
al lioeiu«e it peniuts i eartfiil stiidi ot c'erv heart belt from the 
^inuuig to tha cud <i£ ui ixpirirnent In an uncstigitioii of the aua 
V lactic ribbit, bv nitaus ot tin eltttrocaidio^raph earned out b» Auer 
I Robiijsoii a V irietv of alteniious in the character and sequence of 
heart Inat was observt J Ihcsc authors describe ribiiormalities which 
irred in a grcit majority of tKir exponroents (U'cntj two out of 
iitv four) Xht thanges noted irrcspectivt of whether the vagi were 
or not or wlutKr the issm wj death were (1) alterations in the 
ne vvbuh disappeared at turns >r appeared verv close to the R wave, 
it the ventricular cvcle the IlT complex could not possihlj be due 
auricular (P wave) impulse (2) abnormal K waves, the down 
beiUj, slo" (■’) tiie development of prominent S waves (-1) chamjes 
T wave which disappeared, became ne^jativo, or vnervased in size 
changes in auricular and ventricular aotivities often occurred with 
V altention in the conduction tune between auricles and ventricles 
nges in the conduction time between auricle and ventricle (PR 
) wore observed tint led to partial or even complete dissociation 
)ih ins onlv obt lined when rabbits with intact vagi succumbed 
The dissociations were especially uitercstiog because of a 
appearance and disappcaranct, which took place two and even 
' s the periods between the di oociation showing a normal sequen 
tbouoh tho conduction time wis prolonged Moreover the 
■dio^ranis obtained for a short time earh in the experiment 
idiowed altention* which seemed identic*! with those obtained 
atioti had ceased, and these changes of a type which 
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vagiis Fiction niid tin inji-ction of tlio ‘wnsitinii^ dost, and the second or 
toxK do ( w IS injiitid fourtMii d»>a liter, mid ns the n«ultant Inu^ 
did not dilTir fpnn t)io e nhtuiiicd in gniiiei pigs witli iiitnet \a,,i, it is 
hp,itinntt to H nine tlint the iMr>i and lunt indinps win dipinerntcil, 
and that tlu diniriited mu (h it’xlf rt-ijxnided to the f< iHitiziiii, and 
th( iiitoxu itin,. d ><< s \mr ohtmnid no <\id( nee that till ^ ainis hroncho- 
niot/*r<iu!in;ra phnid a roh in the imHhiitum of tJu nmi^h\Uctic rt ictmi, 
blit does not dim tins ixi sihilit\ 

Ihi nnatoni\ and histoh>,»\ of the nnuplialaetii jtiiint i pigF lung Mere 
(XtinsiMli iikIhsI Vhnhz niid lorduti, in n ininnble euntribiition, 
proud amon,. thirfiut th it the sti imhis of tlx pnlmnmrv air pi««ves 
mIiicIi I in IS di ith is iwalired in the sceoiidars nnd tcrtinrs hniiuhi 
rite tetmni contr ii tnui of tiie iim et« ront folds the mucous ni<nihrine of 
tins am info u plug uhidi onltuhs fh< liirmn Hiid thus hriiigv aloiit 
Rsphixii The nir pn igis l>ihm the h v< I of tin Fwondirs and Icrturj 
broinhi Miri found opm am di tendixl Shiiltr nnd Tordnns studies, 
jnadi ujxin Ft uned fci turns and comphti di« octionsof the bronchial trie of 
iiornul and an iphsln tie lungs do not mtinh i xplmii the distention of the 
niiui'hsl n tn Uui,. for small piisi-s of the lung lut from the pinpheri of 
the lohes do nut collapse It i« |Kissd.h tint this is due to mi inirei i lu 
(he ri^idifi of tin ti in <l<meMt« The aime niidiors also note the prfs 
cnee of eiloiin 111 ir till Immihiftltric lliisishma Iiouaer, is onI\ nrtly 
ixtinsiM mid in tin Mist majorits of i xju rniu nt« m itli non toxu «« ra the 
luiies how onli trieis of nlcmi (IliedI nnd Kraus') If howcicr, pM 
nnrih loxie Firn an eniploMil Knr mr dimun trateil that the guiuea 
pi,, 6 lungs show iiiarki d ci idi m i s of oonglutinnlion nf tin rwl corpu cles 
hiinolssis, himorrlngc nnd ediiiin 

The Lungs in Subacute Anaphylaxis — Jhe maero eupicnJ cliangc 
m the lungs of tin guinui pi^ uliiili stiKiiiiibs to acute nnaphslaxis are 
priiticilh not ob cri tbli sihin tin iiijiitid nmmil dies after the lapse 
of one half to sacril lioiirs In tin < dclnxeil insps tbo lungs nsunlh 
collapse fairli ixunpletelj silnii tin thorix is opinid The degree of the 
tollap c ob iriid sums to depiiid npiii the sacnti of the snuptoins and 
the speed Mitli which dc ith eiisma, the sooinr dcitli occurs the greater is 
till distention of the lun^s If guinea pigs an killul shorth after the 
main ssiuptoins of a subfitlml inlrismous iiijixtion hn\c passed off, (he 
lungs iilwa\s fail to mil ip o ns complitiU as m n norniiil miimil , one or 
till other lobi of tin lungs if not nil, will RlMn>s fIiom distention This 
demonstrates that thi saim qiialitntue change took plaie in the lungs, 
though it sris not grt it enoiigli to product acute exitns Tlic ciusc of 
death in tho c aninnls which die siib'icuUU has not \et been esfahlishcd 
It IS \cr\ probable tli it a iiiimlxr of factors together produce tins result, 
for in these delajed ciscs extensile licinorrlm^es are oftni found iii tho 
gnstro-intestinal cinil, diaphragm, lungs, licirt (Gaj mid Southard) , the 
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■because m the dog the blood preosure is low — 10 mm approximately 
— ■ftithm le«3 than a minute after the Tcinjeetion and yet the endo 
cardial hemorrhages m this animnl mnv be just as extensne as m the 
rabbit and gimiea ptj. wlipro the blood pressure cime in the fatal cases 
shows an initial nsc and auhsequent sloir fall The o hemorrhages seem 
rather to be the result of local coiistnctious which appear in. the veins and 
venules (see below) These constrictions of the venules m tlic lieart 
must necessanlj impede tlicir cmptvmg which occurs during ss stole, and 
the blood must bo dammed back behind the stenoses When this occurs 
near the surfue of the heart where th< support of the venules and 
capillaries is least ruptures of the wall and consequent hemorrhages take 
place when the heart contracts It is pos ible that a direct injury of the 
capillary endothelium al«o occurs in tlic nniplivlsctic reaction, such as 
Heubner postulates for the explanation of capillars hemorrhages after 
tbo intravenous injection of widclv different chemical substances (salts 
of the heavy metals, tartar emetic cmctin) 

Hemorrhages arc not the onU gross anatomical changes which are 
detectable m the anaphylactic heart though they form the only one de 
scribed «o far for both the guinea pig and the dog In the rabbit which 
has succumbed acutely the right ventricle often shows a gray color, 
decreased translucency, and a peculiar stiffness of the wall b( comes ap 
parent when the fight ventricle is sht open for further examination The 
right ventricular wall feels hrmcr than rormsl on pressuri and this 
increased firmness is strikinglv «howii by the resistance of the endocardial 
surface to the fingernail If the endocardial surface of the right ventneu 
lar wall (not the septal surface) is scraped the muscle tissue, cspccialK 
the muscle trabecula; of tbe upper third of the ventricle, resists the finger 
nail much as if it were eonneetite tissue The pipillary muscles of the 
Tight ventricle show a similar resistance though not as great as that of 
the wall The left ventricle however shows no indication of this change 
and the finger nail easily scrapes off muscle tissue ‘Similar changes of 
the cardiac muscle mav be produced by intravenous injections of lethal 
doses of digitalis preparations Auer interprets these alterations as an 
intravital rigor 

Functional Changes — The anatomieil changes briefly described in 
the preceding paragraph would naturally lead one to czpect some func 
tional alterations as the result of thesi gross anatomical chuige>! and such 
functional altprations are easily detectable 

If the heart of an anaphylactic guinea pig is examined immediatelv 
after respiration has ceased, it will he found contracting, vigorouslv but 
the ventricles beat slowly and do not respond to each auricular systole 
in other words, there is a state of partial aunculoventncular dissociation 
or block and the ventncles respond only to every second third, or even 
lourth auricular contraction The finer degrees of dissociation where a 
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pip Ihc c Jind other PMnptonw which hn\i l»ctn (Ui«cribcd will lx. con 
sidcred togithir in niiotiur ni'ctioii of this chapter 

Cardiac System — Inatomiral ihange-t — Iho hi irt shows a inimbor 
of nintoiim.Tl niid functional changes during the nnaphjlactic reaction 
whah hn\( not Ixin ixtenutil} Atmlied so fur Onx und bmithard, in 
their ^llulhle hi tolo^ieiil stiidiis of llu unaplivlactie guinea pig were 
the tir«t to di'icnln tardne heinoiThag<*s Ihc h(innrrhage< an found 
chufl% on the Miitriinlur snrfaws t‘»jioti«ill\ nmr the apex, the auricles 
show hut fiw iinull jinnctatt hiniorrhnge< wliieli an iittir extensive, and 
indiid ini\ Ik ah out intirilx nl ha«t on tinuniKeopaal ixamination 

Both in till gnini i pig nml tiu ruhhit tlu pttKluctinn of these cirdiac 
htniorrhuis inn U ilimth ol>«cr\td when thi thorax is split and tlw 
nneitlutirid nniiniil kept nln< l>\ iin iiisof artificial i\«piration ‘^hortlr 
after tin injntion of tlu loxie do«< of pnilejii flic tcntnclc, right or left 
linn show siiddinK a dark rtd sj>ot wliith often ripidU grows and forms 
a xnodcratiK rii e<l iinns during stMolt of llu h( irt Ihc heniorrliages 
nun lx, fairh nuiiurouK and di«trite, at turns howetir, tint arc qiiiti 
extensne and imoln. ii large part of tlu. tintricular portion of the heart 
(Auer) 

lhe«o hcTnorrhngr^ M«ildc from the piricardial surface of the heart, 
nfo cspccialU pronouncixl in the giiinci pig and an not ohtniiied to the 
sinie lUgrii iii nhluis In the tat siihpericardial heinorrhiges hate been 
ohstriod In Schultz lii do^s lamorrlngiH msiMc on the pcncnnhnl BU^ 
face hnto not bitii do crilxd at all aa far as the wntir is aware, never* 
theUss m this aniinnl al'Vi gn» h c'irdine heinorrlinpes occur, hut thc\ hive 
not been olwned lx fon liccniisi ooinparatuel^ few dogs succumb ncuteh 
The heirts of surli dogs often show marked radialls nrniuged hcmo^ 
rhages hcncatii the cudocardiiuii, espcoinlh on the »eptal surface of the left 
vcutricle Then heniorrhigis m the interior surfaee of the left >eufnelc 
almost imariahl\ nnoUe the left hraiali of the IIis hundle (the left 
branch of 5awari) whah forms two iiinm illusion* 'Ilie«o brunches 
often show blood red sections, which mn\ lie cxtcinne, where a hemor- 
rhage has occurred into tlu m In addition there an al«o hemorrlnges into 
the pnpillnr> inu cle* Ihc left vnitncuHr cuit^ shows more cxtinsnc 
lamorrhnges than the right llie anrieks show but few, if an}, hemor* 
rhagis, and those are onh tisiblo when tin nuneles an split open 
(Ilohinsoii aud Auer) 

Subendocardial hemorrhages of the kind dcserihed for the dog arc 
frequenth observable in the rabbit and the guinea pig (Auer) 

These hemorrlingcs are not to bo cxplumed as the result of violent 
convulsion* during which the geneml sjstcmic blood pressure i* incren«ed, 
because the hemorrhafre* arc al*o obtaineil m curnnzed or ane*th(ti7id 
pimen pig^, rabbit*, and dogs, where the nmmal remains perfectly quiet 
The Bvstcmic Wood pressure moreortr, seems to plaj a subsidinrj role, 
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through tlic piilnionar\ irterj and rems in normal mbbit, ubilo a prebsiirt 
of 70 to OU cm caused but u slight flow m nbbits succumbing to an aiiaphv 
lactic reaction Since the sime stenosis was obtained with dissohed pro 
tem (laked corpuscles) as with corpuscles Coca infers that the pulmonary 
arterioles arc contracted though he could, not demonstrate this ana 
toniicallj Ihis obscnation of f-'wa will expbim the sudden drop m 
blood pressure observed in the rabhit and as Coci remarks it mi^ also 
explain win the right xentriclc of a rabbit succumbing acutcK should 
show ngorlike chiiigcs which arc not pre cut to the same dtgrcc in the 
left xentncle The dextlopracnt of a stenosis m the pulraouarj attend 
siatcm, howeier, cannot he utilized to explain all the cardiac changes 
which have l^cn obsened m the anapha lactic heart for example the 
spctdi loss of imtabiliti in both vintriclcs of the rabbit tbe deielop- 
ment of cardiac hemorrhages m the rabbit and bnallj the expenment on 
the excised heirt bx Cesaris Demd aud bv I annex 

Though these functional disturbancis tegether xvith the anatomical 
changes, show ckarlx that the heart is damaged an the acutelx fatal cases 
in rabbits the cirdiac (’haOe.ca Icadin., «p »o the fatal issue had not been 
inxestigatcd with care For this purpose the electro ardiogriiph is tssen 
tul bocau e it penautx a circfaal studx of exerv heart beat troni the 
beginning to the end ot an expcrinacut In nia mxcstigation of the ana 
pliylactio rabbit, bj means of the clcctrocudiograpb carrieil out bx kucr 
and Robinson a xanetx of alterations in tbe eharaeter and sequence of 
the heart beat w is obserxed Ibcsc mtliors describe ihnomahtics which 
occurred in a great majoritx of thtir experiments (txxentx two out of 
twentx four) The changes noted irrespective of whether the vagi were 
cut or not or wlutlier the issue wu-* death were (1) altentions in the 
R wave which di ippoared at times or appeared verx close to the R waxe 
so that the xeutricular cxcle, the III complex could not po‘,3iblx be due 
to the auricular (P waxc) impnlso (2) abnrrmal Iv xvives the doxvn 
stroke being slow (3) the dexclopmciit of prominent S xvaxes {-11 changes 
in the T xvave xvbicli disappeared became negatixe or incrcised in size 
These changes m auricular and xentriculir activities often occurred xxith 
out anj alteration in the conduction time l-ctxvtcn aunclcs and xentrieles 
Changes in the couiluction time between auricle and ventricle (,P I 
mterxai) were observed that led to partial or even lomplcto dissociation 
This block was onlx obtained when rabbits with intact xagi succumbed 
acutclj The dissociations were csptcufly iiitorp«ting because of a 
rhvthmie appearance and disappearance which took place two and even 
three times the periods between tbe dissociation showing a normal sequen 
tial beat though tbo conduction time was prolonged Moreover the 
electrocardiograms obtained for a short timo eirly in the expenment 
otcasiouaUv showed alter itioiis •wbwdi sunned identical with those obtained 
when respiration bad ceased and these changes were of a type xxhich 
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Miitriciilnr Ixnt ilrop^ out after a \arMiij, mimkr of complete cardiac 
<\c](s ob\iou 1\ cannot k delected 1>\ inin. niHp<ttion Cardiac block 
durinp an ainpbvhutic renttioii in n pamci pig wna first desenbod by 
Vutr and Itwis it inn% occur within tliirte seconds after the lung has 
bet n comph tch iininobilircd h\ the fortigii protein, as shown lu Iigtirc 1 
accoinpTin in^ tin-* artich Ihc sniie figitrt al-w shows a second abrupt 
ilnncc in the cardiac rate octiimnj, nlmiit mie-lnlf minute after the first 
one TIu «tn.ngtli of tbo c inline cmitraction does not setin much atTected, 
for the Miitrichs are able to propil the Wood sisernl inches into the air 
when the aorta is cut immwliatcK nfur the heart has shoini some changes 
in rlivthin \ccordiiip, to Vner and I cwis, tJic block is duo to an a«ph'xiii 
which acts dimtlN on the Ik irt il«olf, for tlu«c alterations in rlnthm 
arc just 03 cisili obtained m a pithed nninial ns in a normal one '\ hilc 
this intcrpnfation is in ncconl with the action of nspliNxia in dccipi 
tnted atropinirc*! cats (bl«mngtoii Itwis and Mnthi»on), iievirthclcs 
It seems jw siblt th It sNstimicnspInxm is not the on) v cnu«eof thiscirdiac 
block in the guima pi« l)ccuis<, in the do„ and rahhit, blmk occurs under 
conditions wlun svstdiiic asplnxia docs not t xi I To decide this qiies 
tion the cxpcnnnnt niu*t Ik lamcd out in the excised heart, for onI\ 
m this ^^n^ can ii«ph\xiu !>c ctcludetl n« a rnnsatiic factor (®et 

page 11s) It 18 probibh tint the hiart pla%8 onl\ a •I'coiidari pirt 
in acute nnaplnlaxis in the guim x pi^ for death m this condition is 
cau«ed bx a giiunil a«phxxiu diu to bronchiolir stenosis 

In the rxbbit cmluc diMiirbanccs pla\ a proininint role, and it irill 
bo shown tint cardi it failure n one of the cm es of diath in the ncutth 
f ital ca«t3 \\ Ik n iht heart is cxainitied in situ immetliatcK after rc^pira 
tion has cca c<l wliicli usiiallx occurs txxo to fi\o minutes after reinjection 
in well «oiisitizcd aiiiinal«, this orpin will l>e found in diastole the vmtri 
clcs contracting fetbU or not at all, while the auricles beat fnirh stronglx 
and at a more rapid rate than the xcntncles ’Mechanical or fandic 
stimulition of the xentriiJes has little or no cfTect This Io«3 of con 
tnctilitx of the licart occurs just as swiftlj when the rabbit is tested 
under artificial respiration, when the xagi an cut and after the entire 
central nenous sxstcra has been dtstroxed (xVuor) In some expenraents 
the heart nia^ cca c to beat nbriipth at a tune when the blood pressure is 
excellent and when tiio cimc shoxxs no abnormahtics except that the 
respirator} waves are absent, exen thoiigli artificial respiration has been 
maintained throughout 

\\ iule all the tx idcneo so far described seems to indicate that the heart 
13 the primarv scat of tlic«e changes, further expenments have shown that 
some of the cardiac changes mn} bo m realitj of sccondarx origin Coca 
has rccentlv presented phxsiologieal cxidence that tho piilmomr} arterial 
circuit xvas stronglx stenosed in rabbits \xhich had suffered an anaphjhctic 
reaction lh«s pressure of 10 cm saline solution produced a good flow 
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The duration of these changes -vaned, in the fatal cases thev appeared, 
lasted a short time, and disappeared, to appear again after a period of 
normal beats This continii^ nntil the animal died In the non fatal 
ca es mth \agi intact the abnormalities lasted seven to twentj one mm 
ntes in the senes with vagi cut the duration was shorter onlv two and 
onehalf to fiv c minutes This difference sioms to mdto ite that some effet t 
IS exerted upon the vagus center during the anaphj lactic reaction 

That the electrocardiographic abnormalities were rcallj of anaphvlac 
tic ongin Auer and Robinson dcmonstrited b> failing to obtain them when 
the antigen (horse serum m this instance) was reinjected intravenously 
into sensitized animals after the effects of the first reinjection had parsed 
off and when the animals were therefore antianaphv lactic Normal rab- 
bits also failed to sliow the diaractcnstic changes when injected with horse 
Bcnim but in one of these controls premature, tctopic beats developed 
\s these extrasvstoles were also observed in a sensitized rabbit which had 
been again reinjected inuncdiatelv after recovery from the first mtoxicat 
log dose, Auer and Robinson ate inclmed to regard these extrasj stoles as 
probably not significant when they occur m the anaphylactic state. 

Ilccht and engraf al o have examined young rabbits witb the electro 
cardiograph during horse scrum anaphvlaxis The main disturbance these 
authors observed were extrasystolcs of the apical tvpc thev also noted 
negative P waves flattened or negative T waves and the development 
of S waves 13i turbances of conduction or the development of block 
were not obtained by thero- 

Alterations in the rate of the heart belt appear most sharply, like most 
anaphvlactic reactions when the reinjection is given intraveiiously If 
the blood pressure of an anaphvlactic rabbit is recorded by means of a 
membrane manometer, which gives a f\irl> accurate picture of the lo 
dividual pressure pulse be its the following alterations mav bp observed 
Toward the end or shortly after the reinjection the heart slows moder 
atelv this slowing lasts less than a minuto and suddenlv gives way to a 
verv rapid small pulse This rapid pulse may persist with a gradually 
sinking blood pressure until the heart stops beating As a rulp however 
the rapid pulse rate is interrupted by short stretches of large slow pulses 
■ks the initial slowing of the rate is obtained just as well in rabbits with 
vagi cut as in thovc with v igi intact the effect cannot be of central origin 
but must be peripheral and ocenrs perliaps in the vagus endings of the 
heart it elf The increase m rate which occurs later may possibly be due 
to a stimulation of the accelerator nerves whether this stimulation is 
peripheral acting on the accelerator cardiac endings or whether tho 
effect 13 exerted centrally in themtdulli cannot be decided with the evi 
dence available at present It has already been stated that this icccleration 
may have some relation to the approximation of P and Iv waves which 
was noticed first by Kothbergtr and W intcrberg 
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Eobin«on do<cnbcs ns cliarnctmstic of n d^ing heart the T ^nres are 
sharp, proniiiicnt and occur tlosc to the 11 Maces, the K Maces them 
g(.hcs are rather broad, <l«e to a alow doemstroko which docs not fiilh 
reach the ba«o line 

Another interesting alteration winch the sninc authors ob erved was an 
abnormal relation liotMeen the 1* and H waves In scccn cvpcninonts the 
conduction time bctMccn aiirielL and cttitriclc (I* K nitercal) was tempo- 
rnnh shortened lor example, m an experiment the normal 1’ II intenal 
was 0 Oi second, while two mimitts after the injection it had dirainidied 
to 0 033 second This shortening of the interval like the block was of 
timporirv durition and, agnin like the block, sometimes appeared, then 
disappeared, and again rcapptjircil Similar changis have Ixxn obtained 
b\ Itotbbcrgcr and 1\ iiiterborg after atumilatioii of the left accelerator 
nerve in the dog Ilothliergcr and A\iiitcrbci^ 1k?1icvc lhat’’llie power 
of stimulus formation of the jiinctional tis.'Wie has been rni«cd bv stimuU 
tion of the accclemtor nerve, so that this region becomes the cirdinc pace 
maker The same change prolrtblj nl«o occurs in the nnnphjlactic heart, 
and the point of origin of the lionrt heat shifts rcpcatodlv from the sinus 
region to the junctional tissue lictwcen ounelcs and ventricles, which ex 
plains the shortening of the I’ K iiitennl and the fact that the auricles 
and ventricles eoutraet almost simultincousl^ It is po««ihlc that ac- 
celerator stimulation nl«o plavs a rolo in th(-*» changes of tlie nnaphvhctie 
heart, for tho cardiac rate usiiallj shows an out«pokcn augmentation in 
rate Iseverthelc<« the approximation of P and K waves his boon ol^ 
served w ithout nnv acceleration (sec Auer and Kobm«oii, Pinto 35) This 
abnormal relationship between tlio P and K waves occurred in rab- 
bits with vagi intact or sectioned, and in fatil os well ns in non fatal 
ca«e9 

The time of onset of the cardiac changes varied in the different senes 
of rabbits and occurred soonest m the acutelv fatal ca<«ea where altera 
tions were often observable licforc the injection, which usnallv lasted about 
one minute, was finished This was c^pccinll^ true of the nnunals with 
intact vagi, while tho«c with sectioned vagi rcapoiidcd withm Uirce-qiiarters 
to two and a half minutes after the beginning of the injection. No such 
difference was, however, noted m the non fatal cn«C8, tluro tho al(cmtion« 
appeared within one to five minutes after the l)cginning of tho injection, 
irrespective of whether the vagi were cut or intact No definite statement 
can therefore bo made regarding the influence of tho vagi on tho onset of 
the cardiac sj-raptoms 

The cardne changes recorded tho electrocardiograph occurred in tlic 
fatal eases before rcspirxtion ceased, and thereforo cannot bo attributed 
to a general asphyxia This inference is still further strengthened hj 
Iho non fatal experiments where the rcspirotioii was never cinbirrassed, 
although the electrocanliogmms showed a variety of abnormalities 
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negitire at one sta^c, and thirteen minutes after the onset the electrocar- 
diogram wis normal the 1 R time was 0 10 second the rate 107 and the 
Hood pre sure 40 mm This t\pe of alterition has already been dis- 



\»ntriel Ofia econ<l rat - 

I'l'nirM 3 to r sho pa t al aori u1o\ ntnculir di «« lation due to tnopl )h \ 
Mil d g sen itiaed ty the aiibcut neon inject on t $ «« t nle lor* eerum into 
each (1 nk Mter tixtv on* lai* ll ri*-J fully ind cl ttr cartiograpl ic recorJs 
taken w tl necdl el ctr 1 e from tli n^ht Ir nt and 1 ft hind leg* (1 ad ") 11 

itring of tie galvanometer a aJju ted tial 1 n illiv It g te an ex u n of 
1 in on the curve The vast <r re intact The d g rec i red fitllv and wa* fivety 
on tl next dav Eiectrocard ocram uk n t«o daje fter tl e inject on ih * I 
normal co pi \e 


cus ed m the paragraphs dealing with cardiac disturbances in the anaphv 
lactic rabbit, where it occurs more freqtienth, and attention was there 



Fig 4 — DissonvTiof 0 >set of Pabtivl AiBicuiovE-fTnict nil Di ociATnx 

Tl rce m n ite afte mj ct on of See boree a mm snt j the e ternal juguUr vein 
Auricular rat Q( One aurKular b at in e v ei^l t bl eked Con luct t me 
va 169 i om 0 12 to 0 S econJ \ t diminution of F wave and increase f S wave 

called to the similar changes, which Rithbcrgcr and Wintcrberg obtained 
when the left accelerator nerve was stunulitcd in dogs In the anaphv 
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lilt (l<v nlno plums t inline diriii^inii iits wlneli nn dintth iittnlm 
talile to tlip nil ijilixljctit mction That tin lie irt is inioUnl is nlrculi 
indicattHl III till fait tliat tins orpnn pliow- n di finite nluioniiil rcdiictitui 
III direct irritaliilifi « li< ii t v imiricd immccIiifcK iifti r aiiiti aiiajdiilicfic 
death Morismr the location of siilHiidiM inlitil lmnorrlMf.is in tla cuii 
ductnif^ nx hill iiliiih h ne liln idi di'crilnd, iioiild hIwi h id cm to 
expect pome fiim (ion il expn sioii for tliw aiintoniuiil (linii^ The ordi 
iiiri method howdir fiiiUd to diUxt iins primiri iiriiphilactic tffist 
on till hi irt of do^ lliixH »ii<l Kmiis iicnr ohcrvnl aii} tinliac 
imtjnl iriti it aii% turn diimip. tin ixiution, and thii rmjdiasizc the 
fict that n plcmisl and pirhips irrr^ilar nitiiitv of the hiiirt i« nplaocd 
In a nmirkaiih re/nl int\ dnrni^ tin 8ta^ of 1cm Mood pn sun h i fii 
l)rc\ and Pc ircc tistid the ipnstion < X]>iriini ntalli and n'Cimleil tin 
Ik irt 8 aitnKv In iiu aiis of it Cti luu iiikh irdnvniph Tim found no 
(\idincc that the fiinctioiuil nctiiiti of tin PuiPitizcal do„ 9 lieirt was 
primariii ulTicted In tho injcition of tin toxic do r Cirtiun ihnncis 
nhich oimrrid in the miocmlin^i|>li tncin^ nflirn hm lilcHxl pnssiiru 
leitl hid lioeii riulicd wire attrilniteil In 1 l•lnl^^^ and Pi mx to nn 
iiKompIitc fillimr of tin ri^sht In art, liotli the ri^ht nimclc and nplit leti 
tnclc p1iow«1 a inirkid diinast m stn, mid the riplit icntriinlnr Mali 
oppcanxl fhl'ln and eollnp »x| diiniip dia«toli hut (cintrielid m rate 
extent and npnliriti just as u did Ufon tin mjixtion 

Positiic iiulinix! that the In irt of tin aniphilictn do^ iim show 
trrcpnlaritiis was hroivlit forward In Kohiii on and Viter Hioi ex 
ninined tin animaln In ini ins of the 1 dtliiinnn larpt modi 1 ihxtroi irdio- 
graph and the eli-ctrodes wire tippind to the right front and tin lift 
hind leg (lead J) Ilic«c mithors found that iimlinc di«tnrhuiii9 arc 
much Ic 9 friH^iicnt in the do^ tlinii in the rihhit where the aniphilactic 
reaction almost unnri ibl\ hroiiplit on point cardiac chnnp,e Out of twihc 
dogs onh SIX exhibited wcllmarkeil patliolivical eloitrocirdiograins and 
these occurred whither the lapi wire intact or soitioneil at the time the 
intravenous reinjection was ^ivcn All of the c nnimald showcil di«tiirb- 
nncis of tlie conduction tune (PU iiitonal) In hvc the Pit interval 
was Icnpthentd, and in two animils this leiigtluninp was po iinrked that 
pirtial auriiuloventnciilar di niointioii of virvm^ dicni took plui 
1 ipiircs 3 to fi illiistritc two stapis of pirtinl hi art Mmk ohtimod from 
one dog III Iignre 4 even eighth auricular impulsp js Mockid and m 
I igurc r> a later stage even fourth aiirieiilar impulse fails to produtc a 
ventricular contraction Ihe conduction tune inrud Itotwccu 0 12 and 
0 28 second during the block, while normnllv it was 0 08 sicond 

In one animal with intact vagi the Pit intirval was pricticillv abol 
ishcd and auricles and ventriclis Uat sviichrououslv Ihis occnrrul with 
a Mood pre sure of SO mm of mcrcurv while the heart w is heutiug 14S 
per minute The P and R waves graduallv separated, the P waves being 
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negative at one stngi ind thirteen minutes after the onset the electrocar- 
diogram Mas normil the P It tune was 0 10 econd, the rate 1C7, and the 
blood pre sure 40 niiii This t\pe of aiterition has already been dis- 



>?ntncle 00« n^onl rat . 

ii"! «8 3 to e t) partial aoruulov ntn ular Ji oc ati n lua t anaplil \ia 
Alale i}o{; ten Iv th« aubcut ou inj ct on o( S cc trr I 1 one t rum into 

eaeli Hank \ft«r ant) one laia eti nr <1 full} and dectr card Oernpl c Ja 

taken with needle «l ctrodea fr m tie n^ht Ir nt and left hint 1r a (lend i Tli 
atrne of tlia galiancm ter naa adju ted th t I milliiolt ga\ an x tir i n of 

X cm on the eurv The in i w« e inta t The d g r rove ed full; and waa liv ly 

on th nevt da; ElKtrocardiof ante uk n luo daja aft r th injection h n d 
normal eonipict a 


cuased in the piragraphs dcjliii^ witb carduc disturbances m the amphj 
lactic rabbit, tvherc it occurs more freqncnth and attention was there 



^ — OlSSOCHTION OlSCT or PaBT 14I. AtRICULOVENTKICLLAH Dl SOLIATIOV 

Thr m nut fter injection of Oc I r e aeruni nio the external jugular ve n 
WicuUr rate Oi CM auricnlar lent in e e y ei-'lit la 1 1u ke I Conduction time 
varie from 0 !■’ to 0 8 second Note d minut on of T ua e anl increa e of S na\e 

called to the similar changes which I othherger and Winterlorp obtained 
when the left acrekrator nerte was stimulated in dogs In the anaphj 
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h<tit «}i ^ Hixi Icrafion of rtic licirt rate lias Unn hut nrcJv 

ubs<n«il tiurui^. ilu uuijiUvbtUe r«at.tiott, and \n tlso ca«c c»t«! aUto 
tlir h< irt « I-* tr ii_i\ from JIO t!ic normal nilc to I*'-} ptr 

mniiiti hmIu lain u!i< n uiiriilfS snd irntricles Wit «%uc!troiioti«K 


■■■ nt fcyriffctc ,« 3 
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l-iG i \HTiti M Ki I (i < irtnitt < tAS l>i<so 04 Tiox or a Ilicna Dri/xrz. Nise 
mi m »ft r injwli n ( (he ^ rvr « roni Oor »DrirMl«r lr»t In wrj f ur U 
Mitt. < BUM ijlnr 01 ,11 < nJu Iron tirn« t^rlr* from 0 IMu 0 *tj *pron I 

III ndUnnit tn jjj tlir PH intonal tlio fonn of llie eloctnr 

( artliOp'THiui u a-* alit r«tj ^owf ctpcrjmejits »liow c«l wcIWrfincd nlnonnal 
MiitriniJuT < tmjiir \t ■* tif ibe ainit* p« ii< ral Ivpc Thr chanpw coijsistwl of 
n dimiiiiitii ii I f t})( H untra » iinriiNi dccpcnttig niid apiittni,, of tia S 
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tro fl— I ^RTtA* AiRicv*u»csTi«cii-« DwwcrvnoT cue to AtimiTUAXia Twooly 
nine »!<« m^etlion THe normitt ■rqnenttBl liMil 5 ib» Trtnrnel t)Ul tUe 

(oriii IK itin BbnurmHl CondMtion time OlScecont late 310 

waves atid so cvaggoration of the T wa\ea whicli soitictimca pirtlj fu«od 
with the S waves This chiiiae of form lUustratcd m Fif^iircs 5 and G 
'ippeircd grodinlVv during the anaplivhetic reaction rcach^ a maviiniim 
and then wsviaUj retimied to llic form obtained before iW rcin 3 cction of 
the foreign protein As these changes resemWe closch those which Ep- 
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pinger and EothT»rgcr obtained in the Jog when i 20 per cent solution 
of silver nitrate solution was injected directlj into the wall of the right 
ventricle, or when the limb of the His bundle leadm,, to the right ventricle 
was cut, it seems legitimate to assume that some alteration occurs in the 
musculature of the heart during the anaphvlactic reaction This altera 
tion maj be caused by the hcmorrh'iges uliicli havi been hown to occur 
into the conducting sjstcm during the anaphylactic reaction. 

That these deviations from the normal tvpe of the ekctrocirdiogram 
ohseried in the dog vert true anaphylactic changes was demonstrated bv 
their non appeiraneo when the aimnals wort again reinjected after the 
effects of the first remjection had largely disappeared Such an injection 
in the antianaphvlactic state prodiieed no effect upon the form of the 
electrocardiogram, nor upon the blood pressure Nor did the same amount 
of the same foreign scrum, when injected into normal dogs, cause change 
m the electrocardiogram uhicli even nmotely resembled those observed 
during the anaphylactic reaction. 

It might be thought the profound drop in blood pressure nhich appears 
in the anaphylactic dog was the primary cause of the electrocardiographic 
alterations described above because a more or less pronounced anemia of 
the cardiac muscle might ensue as a result of this lowered blood pressure 
level The exptnments showed however no relationship between the 
drop of blood preasure and the appearance and seventy of the electro 
cardiograpbic alterations. Some of the anapln lactic dogs which exhibited 
remarkable drops in blood pressure (US mm within seconds in 
one instance) nevertheless exhibited no change in the form of the electro- 
cardiogram and the changes in the conduction lime (P R interval), when 
present, sometimes occurred earlv sometimes late duniig the state of low 
blood pressure These facts, together with the observations that sudden 
lowerings of the blood pressure level by meins of amyl nitrite, sodium 
nitrite, with or without section of the splanchnic nerves produced no 
changes in the electrocvrdiogram which were at all comparable to those 
obtained during the anaphvlactic state led Robinson and Vuer to conclude 
that the blood picssure changes themselves did not cause the electrocardio 
graphic changes but that these diangcs were of a pnmarv anaphvlactic 
nature 

The alterations observable in the electrocardiogram develop more or 
less gradually tliev usually begin within a few minutes nr even seconds 
after the injection the mavimnm is usually reached within fifteen mm 
utes and after the lapoe of thirty minutes the elertrocardiogram is practi 
cally normal OLcasionally the entire process occurs more speedilv and 
the penod of abnormal cardiac activity appears in leas than one minute 
after the injc«.tion persists for a few minutes and then disappears prac 
tically within five minutes although the animal may succumb The 
changes m the heart of the dog are therefore reversible as m the rabbit. 
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blit tlic do" docs not nppftrinth nliow tli( rcpcitod o cilhtioiH lutwocn 
nonntil nnd nbnomnl cnmplcxis sncIi ns occur ui rabbits, althoiigli 
rbvtbinic os. ill itions In the size of llicPaiid *1 ui\(s do take place 

late — 1 111 stntiiiunts Jii the liUntiirc \ar\ cnjictniin,, tin cirdnc 
rnfo dnriii,^ till nnipInlactK motion of tli<* dog lln dl nnd Knii« rti>ort 
sv ^^cll iinrkcii jn»n i i in lb^ onnlne mto, U^inmn" with tin drop m 
bbxid pri sure tbt table s of \rllnia «lio% but tdiplit clniii? «, mIuIi Hobin 
sou nnd kiursaw a more or ni irkcn] dot rra<o in tlx imj intv of ihiir 
CTpenmcnt ihc dilltrciKt^ «ii\ jKrlinp^ lx due to dilTtrinccs in tccli 
iiK I i>ooiiill\ mu xtlusin 

Intlii I It Vliultz obs r\«d llmt cmlinc irrcgiilnritus apjv nrctl slinrtH 
afti r tiic intrm nous injection of boise fcniin riu riplit nnricb risbt 
ceiitrulc nnd piilinoniirv nrttra U'coine purpl'd \iitli blood, wliile tin left 
aide of till licirt is prictieilK rmpf\ Il\ imsxipin^ tbc bcirt nnd forc- 
ing blooel tlinnipli the pulinonnrx nrtcr\ «ieril nniinals i‘nni\cd nceonl 
nv 1" In thi« c*»nnc'ction it niw U inentionwl Unit Cina bas 

reeenth di frilie*d iin ninpbtinctic stenosis of tbc pnlmonira nrtinolis 
in the r dibit 

In fn^s «< nsifirnl |i\ ilu inji'ctioiuif t» 1 to (t % « « sbix p si rum into n 
M Ml or into flu dors d Umpli s u nnd r« inje« ted intr ivinnn«h nfli r om to 
four week I ricilU r^i r nnd Mila ob » ned that the animals Ixciine we ik 
and wen unable to hop A«nte d«aili m\<r oenirreil, but tli< inijorita of 
the ntiitnnis dicxl within twdie to twciila four hours If tin tlie t w is 
opi ned 0 tli it tin licirt <otild l>c iiispnleil nnd if» nction recorded praplil 
cills the In irf sliowid a pradiiilh dmlopinp strong slowiii" m tlic rate 
of beat due to mere i rd leiiptli of diustole und n marked diminution of 
the iniphtndo of contrnctioii IrrigiilnnlKS of the hcirt Unt wen nl o 
obsoncil Nnnnil frogs did not react when the siine ipiantita of beep 
cnim was mjieted intmenoiislj 

Fxpeririiejitt ii;wn the holalttl lleari — Cesnris Dcmcl nnd T-aniun 
report the e tfis t of pi rfusm^ the i«oliite<l heart b of ?( nsitircd r dibits und 
guinea pigs with the protein iispel for sensitizing llic results of I auno\ 
arc cspecialh eoiiMiicmg This author perfused the cornnin lestls 
of the cxci cd heart of sensitized giiiiua pips with 20 per cent hor c sc rum 
m Iliiigi r I oeke solution Ihe niiapliainctie riaetion eonlJ Ik. ohfniiied 
in 00 per cent of tlic cases and showed the following ihirutcn tics 
After the ddutcil sennn reaches Uie Iwart the or^. in contracts mon swiftlr 
and the amplitude iiiercises Ihis phase, which mnj lie onlc sliphtlv 
marked or entiroh nhstnt, lass a short time, aud is siice coded In an 
abrupt slowing with or without increisp in the amplitude ^.ow follows 
an increasin„ diminution of the amplitude of eontrutions together with 
an increase of the diastolic pluses, aihieh inn% leul to a htoppage m 
diastole the miocardnim remains irritahle In most <\piriments how 
tier, stoppage docs not occur hut the heart soon after tlic initial dis 
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turbances beats like a normal organ, altliougli the circulation of the «erum 
solution IS continued This apparent antianaphaliais can also be demon 
strated when the lieirt of a guinea pig is perfused sliortlv after the animal 
has recovered from the inaphjlactic reiction here also the heart con 
timics to heat regularla and stroiiglj avhen senini is added to the perfusion 
liquid and there is no ciidcnce of anv disturbance whatsoeaer Cesaris 
Darnels results in the rabbit differ from those of Launoa chicflj m the 
fact that the Italian ohscraer noted effects m the stiisitized heart which 
iverc increh more pronounced than similar effects ohscraable in the nor 
mil heirt after perfu«iou with horse cnim lamioa on the other hand 
emphasizes the fact that hor l enun exerts i «Upre«smg iLtion on the 
sensitized guiura pigs heart, but a tonic action in the normal heart 
On the other hand Lcatou leaton and bnwton after an exten 
sive series of experiments on the ciciscd heart of normal and sensi 
tired guinci pigs and rabbits (Sherrington bowton apparatus) report 
that 10 to JO per cent vilutinns of horse «enim cause i marked depre sion 
of nomul as welt a« scnsitizeal guinea pi^ he arts so that no dcduetions can 
be drawn aliout possible difftrciiees in the two chsses of text objects 
Mtliough thca used the same (oneintration of hor'O serum as launoa 
It IS regrettable tint weikcr dilutions ware not emplojtd with sensitized 
hoarts esjwciallv as their eoiatrol erics af noniaal guinea pig hearts showevl 
with 5 per cent horbc serum onl/ two cases of depression out of six expen 
ments while 10 per cent solutions iicldcd depression four times in five 
experiments and with a 20 p<r cent btrength thca report that fourtifths 
of the hearts were killed at once It seems possible that a weaker solution 
than 20 per cent could Iniebccn i mploicd with profit in sensitized lieirts 
The results of Lcjton, Lciton md bow ton do not necessarih iinalidate the 
results of I auiioi though flit gn it difference in toxicitj between English 
and rruinh bcra remains to be explained 

)^lth rabbits Leaton levtonaiid bowton could establish no significant 
difference between iionml and ensitized hearts except that strong dilu 
tions depre sed the sensitized less thm the noimil control hearts It 
must he noted how ever that thc> worked with rabbits only sli„htlj sensi 
tizcd, for sensitization whs produced in tbear experiments bj a single in 
je'Ction of lior«e si rum the authors nowhere state the dose eraploved the 
site of injection or the mcaibatum peiiod or periods This procedure 
rendered their avork on the sensitized heart of rabbits of doubtful aaliie 
because rabbits are notonouslv difficult to sensitize to a high degree even 
with multiple tpaced injections and such a state is neressarj in order 
to obtain the e\ ere cardiac c ffetts des< ribed hv Auer 

Bztracardiac Circulatory System — Bloul prt^yrure — Changes m the 
blood pressure during the auaphxlactic reaction were first noticed b\ 
Kichet m 1002 lie observed that the intrncnons injection of a certain 
amount of actinotoxiu solution did not alter the blood pressure of a nor 
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injl tlop l)»t f}jp «)jnp f)o«c injpctrd jntrj»f»nnslv mto a ttJjo had 
l)Ocii treated three or four weeks before with tlic same actuintoxm now 
ca««cH{ n drop in LIckmI pre sure The elrop in preosure developed within 
two to thno iniimtis after the injection and ntnounted to 80 to 100 nun 
of incrciirv \s the clniipe in hlexMl piv«««re occurred onl\ after sorao 
minut(« and n< ntnipin did not prevent it, Kichet bclitved that the heart 
Itself was not n{Iet.teel 
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Jio — A> vPiiTLACTic l)Bop or liiooo-m 8i«f IS Don 5 rnUiwl^Hh 

10 oe how tetvm injectej $iibevUnfou l» 8 te }n each flant tflrr tbiii; d«vi 
the •nlmat n«« ethenzM rullj an I the MomI prr«>iir« rn-ordnl bv * mercury iD*no 
met r from the rar til arter; I alf aaliirated atxihim eulphale aolulim Riled the 
connecting tubing Time rrc' rded in ei eectmd Inlercat* Timeline 0 preeeure tine 
Tie rcinj’ctian of loree eeruni la marked 1} tie broad ahite band beluw the 
time line 20 cc loree eerum «ra< injected into a jugular vein 

Tie blond pressure (alU al riiptlv from 12(1 mm to 10 mm within one minute 
after the bf}.inning of the eerum injection and epnntaneoua reepiration ccaeol 
Tie dog luccumlvd ewiftlj although inlratrachenl tneuRIation waa maintained 
On immediate aiitop y the heart waa molionteaa in diantole and did not rc pond to 
meclanical etimuli Tie lung* rerrmbled (h« typical asthmatic lung found in the 
anaphylactic guinea pig (tee I-ig 2) 

Tho first imcstipntors, however, to demonstmte that a drop m blood 
pressure is one of tho most conslaut phenomena m senim anaplivlnsis of 
the dog and rabbit were Uietll and Kraus and Arthur, and tbeir objective 
findings hive been corroborated almost entirely bj later ime tigators 

In dogs the clnngcs were cnrofullj analvzcd cspeciallv bj Biedl and 
Knus riicj found tint dogs sensitized bv the sulicntaneous injection of 
bor«o or bovine scrum and reinjected intnvcnouslv after three weeks 
showed within fifteen to thirty seconds a gradiialK increasing lowering of 
the blood pressure, accompanied bj a general ovcitation of tho animal 
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The pressure lUaj sink from a norm'll Iciel of 120 to 150 mm of mercury 
(femoral artery) to 40 mm and less At this low level the oscillations of 
the curve due to respirition in4v be strongly dccreised or entirely absent, 
and the individual pulse beats are much smaller and more rapid than 
normal The period of low pressure coincides with the stage of general 
depression of the dog If the ammal survives the blood pressure slowly 
rises and reaches its normal level witlim one or more hours IliedI and 
Ivraus noted a marked parallelism between the degree of blood pres'^iire 
depression and the clinical picture the tower the pressure sinks the severer 
the picture of intovieation 

bimilar observations in sensitized dogs were mide by Arthu« who 
observed that the drop occurretl m pronounced cases within fifty to eighty 
five seconds after the injection This drop reached a low level within 
fifty to oightv five seconds and remained stationary for a variable period 
at times only a few minutes Artbus observed repeatedly that the original 
level was reattamed t(n to twenty five minutes after tho injection this 
result 18 probtbly to bo ascribed to the relatively low sensitization of 
Artbus animals 

In the dog there is no marked difference cveept one of degree in the 
blood pressure curve obtaineil from those which survive and those which 
succumb 

In rabbits sensitized subcutaneousiv with borsc scrum and reinjected 
intravenously, and which survived an intravenous reinjection Artlius 
observed vs v rule, i very simihr Wool pleasure picture fifteen to thirty 
five seconds after the injection the carotid blood prevuire falls from the 
normal level of 100 to 120 mm of mercury to the 4 to 4S mm level 
This level is reached within fifteen to forty five seconds after the pressure 
begins to fall and is mamtlined for about twenty to twenty five minutes 
Artbus also observed a marked dunmution of the respiratory and cardiac 
oscillations during the drop in pressure so thvt the curve almost appeared 
as an unbroken hue (mercury manometer) 

Arthus does not mention the occurrence of any nse of blood pressure 
in tho rabbit immedutely after the injection Such a nse however, was 
noted fairlv frequently by Loewit and bv xVucr This rise was moderately 
slow rareh evceeded 20 mm of mercury persisted after the injection 
and could not be attributed to the mcphanical effect of the injection itself 

If a rabbit succumbs acutely to the reinjection tlic blood pressure curve 
is somewhat different from that just described Shortly after the rein 
jection of horse serum the blood pressure often begins to n-se the pulse 
pressure increases the respiratory oscillitioiis become less or disappear 
and the heart slows moderately This nse which may he 20 mm and 
more, does not last longer than one imnnte and is often broken by a senes 
of drops which look like vagus pulses though they are also obtained m 
animals whoso vagi have been sectioned Then the pressure slowly sinks 
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tlio {ml«t prc Hnix «l{\.n Mroii^h, mIiiIp iIk riti tmnllv iiurciicfl 
Tilts drop Him fotitiiim mitil AMthin one to two inijinKs Hu 10 to lo mm 
loAol 18 retclipil, ami after fi\t (o 8i\ inimitis no lu jrt Ik its arc (li«uriiiblc 
on the Clint titn tlimi^li tin rteord lie tik< ti with n im iiihniiie in inomcler 
Dtirinp tilt Imiil drop in this t\pc of citne the rti-onl alwiiis howa 
arrhAthinius ami tmtrki<d xnddtn tlian^-s in rnti iiml in piil < pre sure 
A inodihcation of this t\(M ii iiitrotliici-d wiun tin iihnipt nitre isi in the 
pul«t rate whidi iKeiirs after the initial sliwiii^ ti mponiriK del ns and 
slows till drop III hliKid prissnn, hut In rt nl-nt tin iiiinihrim inanoinctcr 
records no U its within tne to tin niintiles nfur tiu n injection Sidl 
aiiothtr moilitic ition of the time is ohiniiitil whin tin he-irt ahniptli 
stops iKatiiii. whuh oiinrs now mid thin All the i forms of Mo<«l 
pn snri nine art obtain ihh from iinim'ils whuh liini Isiu ciiranzed, 
ami whose \njn hi\i Utii cut m the ntxk previous to the miijixtion 
(Aiur) 

In the cAt till hliHidpns im tnn« is qiiiti snnilnr to that obtonieil 
111 tilt dop uecordin^ to Vilmlt/ Imt the n letiim is appmiith more 
seven, fur his <iirv<‘s show pritticilh no piil t U it*, tvin Ufore tlic 
lowest live I IS re idled 

In the ftiiiiun pij; whuh dies atiitclv, the hlooi] pressure rises grudii 
alh (liintif, one or two niiiiiites after the injection Jhis ri«e vines 
from JO to till Him of nureiirv niid is nsuallv n« otnitiil with an increased 
pill p pres iirt and slight ihtrntions m rate thin a pridml drop in tlio 
bltKid pri-ssnro follow ii iinllv with a niirked slowing of the luvrt, anil 
tlio 10 mm level is nsuallv n iilud within five to ten mimitis after the 
rtinjectioii Hit piil«e pn iia dtipei«tH diirinj, the drop and at the 
lowest level the imlividnal henri beats onti hnrdiv 1 m distingnished, even 
when recordcil with a iiKinbraiit niaiionutcr (Aiicr and lewis, Biedl 
and Ivrans 1 oi wit ) 

T he eoiir«i of tin blood jin «siire curvt m a non f it il rem tmii of the 
giiiiica pip lias not liten do'«rribed ns fir as the writer is aware 

From the preceding dt cnptioiis two ptneril tvpis of blood prc^'SHrt 
reaction tin bo distinpnishid (1) the abrupt deep fall of blooil pressure 
winch otenrs within nm inimitc nfti r the injection iiml nnilirs its in ixi 
mum witlim another ininnte or two, such ns ottnrs in dops am! cits niid 
(J) the slower inori protncteil lowtriiip, of the blood pn“ssiin usually 
preceded bj a riM siuli as octiirs in the fatal riuttion of ribbits and 
puinca pips 3o this proup the wntcr would also add on tlic basis of his 
experiments the blood pris-^un. nnetioii of nonfatil aiiiiplivhxis in the 
rabbit, althongli Artlins description indicates a tloso likcmss to the tjpo 
which occurs m the dn„ Ihcsc dilftrcnt tvpes of blood pressure reaction 
are oppircntlv caused bj the intcrplav of diffeix nt mcclnnisms 

Bicdl and Kraus came to the conclusion th it the blood pressure drop 
in the dop was cuiscd bj a transitory paralysis of the pcnplitnil v asomotor 
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apparatus iti the splmchnie are\ Tlie^ crehtded the heart as a possible 
factor on the orctical ^rounds, birt were suhst mtinlly correct m this for 
tho direct rci^istration of acntrieiilar activity h> Eistnbrej and Pearce 
showed no decrease in rite and strength during the earl\ stages, and the 
elf ctmcardingrn pine studies of llobm on lud Auer nvoaled no definite 
relation between a pathological activit> of the heart and the abrupt dt 
crea i m artcriil pressure moremer a mimkr of their dogs cchibited 
a profound blood pre sure effeit without aii> alteration of the electro 
cardiogram. It is legitimate, ihertfort to exclude the heirt as a vital 
factor in the production of tho blood pressure drop Biedl s and Kraus 
experimental proof was as follows during the stage of low blood pressure 
in the do>. stirnulition of the peripheral stumps of the splanchnic nerves 
give no rise in blood pressure the intravenous injection ot 1 to 2 c c 
of adremlin had onlv a slight or no effect in the earlv stags of arteml 
depression thouji a praduollv increasin,. rise of pressure vva» obtained 
as tho do«, recovered tho injection of BiCl however raised the blood 
pres ure even when injected verv earlv m the stige of artfnal depres 
Bion. Since adremliu is believed to act obieflv upon the vasomotor end 
mgs while BaCl acts hv stimulation of the vascular musculature itself 
Biedl B aud Kraus mferciuc was well tonnded and Ins been corroborated 
and amplified hv other invcstit.atoi8 espeenlly Peirce and Eisenbrev 
Piarec ind Fi enbrev also doinoiiMratcd tint with the decrease in arterial 
pressure the kidnov intestine iiid spleen show a dtcreisc in volume 
while the blood aecuniulitos in the largo venous trunks and iii the liver 
The accumulation of blood m the iner was graphicallv registered hv 
Edmunds, and this venous congestion of the liver has been explained bv 
bimnnds is due to a tome contraition of the muscvilaturo of the lupatie 
veins and their branches Pearce and Eisenbrev chanetenze the condition 
of anaphjldctie low blood pressure lO the dog as a bleeding into the veins 
of the abdomen analogous in mauv respects to suigic il shock 

The anatomical basis for this congestion of the liver in the dog during 
the anaphvUftic reaction has been furnished b> Simonds This author 
finds tbit the hepatic vein ol tlu do., ditfcrs from that of the guinea pig 
rabbit and other herhivora bv possessing a nlativelv enonnous amount 
of smooth inusik m its walls Acconhng to Sunonds the fundamental 
phv biological reaction m anaplivHctic shock, of the dog is a spasm of the 
smooth muscles in the walls ot the hepitic vein and its branches 

For the cat Schultz states tlut the drop m blood pressure is caused 
bv a weakening of the heirt espediUv the ri^ht side which becomes 
distended with blojd and lo«es its power of contraction almost immcdiatelj 
after the horse scrum is injected intrivenouslj, together with a constnc 
tion in thn divisions of the pnlmonirv nrterv so that little blood enters 
the left auricle Sthultz explains the venous congestion of the splanchnic 
arc I as due to back pressure because the right aide of the heart is unable 
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to omptv itself on nioonnt of its nealiiKM mul the incrcnscd resistance 
in tilt pnlinonnr\ nrtcnnl eirciiit Sinninr results Mere obtained by 
''chiiltz after t Innipiiif' urttrit s and leins so that flio circulation was pnsc- 
tieallv iiimttil to tlie litart lung circuit The tvidenct undoiibteillv sliows 
that the lit irt is stronj.!} nir«.fctl in llio nt, but it does not prose that 
the splantliiiH toiif^estioii is punly n passive cfTect Jloreovcr, it must 
bo einph isiroU that Vhnll? does not discriminate shurplr lietvvceii the 
itfects olwincd on first injection of lior>c scrum in eats and tlio«c which 
occur when scnsitired aiiimaK arc niiijccti'd, he npparenth considers 
the pniiiarilv tnxu action of horse sentin in cats as qiiahtativcl^ identical 
with the actum which the sinim priHliicts when injected into eats sensi 
tized with this m rum 

This huh pri-'inrc thcorv of Schultz does not hold for tho do", for 
I’tiirct and I i«iiihrt\ siw no di tuition, but a collapse, of the nplit 
Hide of the heirt dunnj, the blocxl pressure droji, and J-dmmids at that 
time oh cned onh a trunsitoiy nsc of prc«surt in tin pnlmonarj iirterj 
and pulinmar} veins, followed immcdliatelv h^ a drop, indicating no 
Stenosis in the pulmonarv ciixiiit 

In the ncutclj fatal annpli\hctic reaction of the mbbit the heart plays 
nn undouhtid r« le in the caiisition of the drop of blood pressure, for the 
press muscular chnn|.(3 which stron^lv reduce, and eviii aboli h, cardiac 
controctilitv must obvioush have this c(T<*ct It shniihl be rcmomlwred 
tlint some of the o cardiac effects arc apparently pv'condarv to a strong 
anaphv lactic staiosis of tho pulmonarv nrtcriolis according to Coca It 
is interesting that the rabbit shoves clinn^is similar to those Schultz de- 
Bcnlicd in the cat 

^\hat rile the splanchnic motor endings plav in the rabbit has not 
been cstahlislicd with eertaintv but S»tt observed that nn intravenous 
injection of adrenalin during the stage of low pressure produces onlv 
a tmnsitorv ri«< of prcssim without amelioration of the svmpfoins 
That Boiiu cff»*ct IS ixtrttd upon the splanchnic area is al«o indicated 
by the oftiii intense engorgement of the liver and of the portal svs 
tom of vis 1 Is Perhaps the niiaplivlactic intnvieatinn in the ribhit 
docs not act equally upon the heart and tin splanelinic area, and the diffor- 
eiit degrees with which they respond may iTplniii the different types of 
blood pressure drop which bavo been descriliod for this animal Tho 
initial rise of blood pressure may possibly bo duo to a stiiniilntion of 
the vasomotor center, as locwit suggests, but this is not established with 
certainty 

In the guinea pig tho Mood pressuro changes arc probably secondary 
to tho asphyxia which develops within a few seconds after tho reinjection 
The heart, although it often shows extensive lumorrhagcs, shows no weab 
ness but almost invariably Ixats powerfully on inspection when the blood 
pressure is not more than 10 to 20 mm of mercury, and drives blood 



THE ANAPHl LACTIC REACTION 125 

some inches into the air -when the pulmonary artery or the aorta is cut 
open. The splanchnic area often shows marked engorgement, but this is 
by no means invariable in the same sines of animals one may observe 
the small intestines quite pale and contracted and the mcsentenc vessels 
practically empty, while others show a pronounced congestion, especially 
of the mesenteric vessels 

In general it may be said that in the guinea pig as well as the rabbit, 
tbo roll! of tho splanchnic area as a factor in the blood pressure has not 
been sufficiently studied, and the warning of Biedl and Kraus not to 
identify indiscnmmatelv the lowering of the blood pressure during ana 
phylavis in the dog rabbit, and gninei pig is justified 

Other Changes in tho Circulatory Apparatus — Schultz and Jordan 
obser\ed that the arterioles in tho anaphylactic lung of the guinea pig 
show a senes of constrictions so that the arterv looks headed, and the 
lumen is practically obliterated Tins condition was noted in normal 
as well as anaphylactic lungs 

Huber and Koessler also desenbe beading of the arterioles of tho 
Schultz and Jordan type not only m the anaphylactic guinea pig lung but 
also in a human subject sufTenng frvun asthma. These authors made a 
careful histological study of numerous lungs obtained by autopsy from 
asthmatic patients and determined that the walls of the smaller bronchi 
and bronchioles in the asthmatic individual aro thicker thon those of 
comparable structures in the non asthmatic (bis thickening though in 
volving all layers, is especialU outspoken m the muscle layer as demon 
strated by their statistical graphs 

Similar obsenations have been described by Frohhch m the mesenteric 
arterioles and small -veins of frogs The frogs had been sensitized by tho 
injection ofOltoOScc of pig or sheep sonira into the dorsal lymph 
sac, and the test was made eight to fifteen days later by applying a dried 
flake of tho homologous scrum locally on the exposed me«enterv of the 
curarized animal ilicroscopical examination showed gradually develop 
mg contraction rings ot the arteries and veins Frohlith also observed 
changes in the capillaries in the nei^horhood of the serum after ten 
to fifteen seconds they became maximally dilated and irregularly con 
toured some of the capillaries were full of red corpuscles, while others 
were filled with clear plasma Beading of the veins may also he observed 
quite frequently in the small veins of the gut mesenterv and diaphragm 
of guinea pigs and rabbits who Bucenmh acutely to the anaphvlactie reac- 
tion It IS usually especially obvious m the large veins which border the 
central tendon of the diaphragm (Auer) It is probable tint these bead 
mgs play a role in the prodactiow of the euperficial hemorrhages of the 
heart, spleen, lung and gastro-intestmal canal desenbed by Gay and 
Southard 

A marked dilatation of the conjunctival vessels has been described by 
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Dtnocke in tlo^-s Fiiisiliml nml iiitoxir it<^l In tlit iiitraMnniia injection of 
\\ ithm Jim lo eovin tnimitta nfttr tin niiijixtioii tlic con 
]uiicti\nl dilate stmnf,!\, and tin diliilation ini\ persist for liilf 

an hour 

Mnscle System — Siiioo/A Vu^ele of the ^ i*cera — llu Finootli imi«clc 
of the pninct pigw IniiRa or the miiF<ulnliin of the nrttnes anil Ttin% 
nro not the unh plicea nhin nii Aiiiph\|utic niction oituni in eni'v>th 
inn«elc Vhiiltr in nn ini(M>rttiiil Hru'i of him tifrition«, nna tin iir^t 
to slum tint FilirKith nm tie in pmml from iht uiteatiiii, Mnihltr, and 
nrttrus cxiiilnts in nnnphvinttic it it t ion fmt mifortiimtcN hi did not 
difTtrcntiatt ticarh Utwotii n true nnnpli>inclic ri iction ohtniiiihic onU 
in n sonsitizid nnininl nn<{ tin similiir ntction vrhirli intnc sin smne- 
times (tert on norinnl un cii'nliml aniiiiai-* Ai ^hnltrs work Mas 
corrolKiratoti correttid and aniplihitl lulir In Dilt, and ns Dilc duls 
tilth w nh tnn an iphtl ictu jihtnonien i, tin ftdlouin/; ilt script ion is hi o<l 
on Ihk 8 work 

Dilc iniploM'd tin horns of the nicnis from Mrpin pmnen pifn stnsi 
tiretl with Miriuiis proti lu-i, ihitth lior'o sinun, l)enn«e In found tins 
or^in n |Miiidit] nion n^ilirh utul ddicnttlv than nm otlur sninoth 
inu th pnptntion from flu piiiien pij. Aftir sii»p{n«{nii m warm 
^iiiiitetl I{inj.ar solution mid ooniiettioii with n wntiiifr h\er the horn 
soon loses tonus and tthilnts n small, fuirh rhvthiniial siru* of oontric* 
tioiis lln irrtlal>ilit\ of tin pripiratioii rtmnin* jirntieiilh lunmpnred 
forsomi hours Jftosmh i prtpiinition the protein ii id for stnsitintinn 
IS ndded the iitirns ris|ioiuls with n stron,^ titntiie rontmction, winch is 
iiniiitanud a \ irMiij, Itii^^tli of time and is folhmiHl h\ n slow nlatntion 
The doMS necossirN to ohtaiii 8 |ks.i1ic nsponses win icr% small, dines 
illnstrnic the articli winch show n stnnii^ contriitnm whin 0 0001 ct of 
horsi sirnin w is nddisl to flit hith tnlmin of <0 cc Kni^Cir solution 
which riprisciits n dilution of 1 %0000(l him pnatir dilutions for 
example 1 1 000 000 of hors, iriiiii [mnlucid n ddinito ihoucli not 
maximal, rcspori c Dilt states that, as a ni?c, tlio iittri of nnimaJs sen 
sitizcd l>\ Small dosis of hors scmin and ttsUd after twihe dns show 
a Stroup, rcspoii«i to dilution of horst sennit nhni 1 100,000 

After the scnsitircd iitcnis pnparatioii liis rcspondcil iniixiinalh to 
the protein used for si iisitiratioii it does not contract npiun, after rdaan 
tion and clianf.e of hitli solution, ashen the snine protein is added in c\cn 
stronger concentration, it is dcscnsitircd or nntinnaplitlactic A itoti 
specific contraction nia\, lionttcr, be ohtniiied hv the addition of sera 
contniniiij, toxic lonstitiiints (fiiah liorH orpnncaiiip, crum) nml such 
contractions arc nho obtained when the same sera an allowed to net upon 
normal non sinsitized uteri 

Dale was also able to rcsciisitizc his prcpirntion after it had bieoino 
Bpccihcallj rcfractorj or antiaiiapbjlactic. This was accomplished be 
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allowinc: the utenis to remain for several honra in an ox^gemted 10 per 
cent solution of fresh serum from a gumca pig sensitized with horse 
erum lifter thorough washing with Rtngcr solution this preparation 
gaic a definite response when subjected to the action of a 1 100 solution 
of horse serum A further test showed that dcscnsitizition or antianaphj 
kxis had now again been cstabhdied Passiie sensitizition of the normal 
uterus was however, onlj ohtiincd when the or^an was perfused through 
its arterial system for several hours with a 20 per cent solution of scrum 
obtained from guinea pigs sensitized to horse serum On testing, the 
uterus horn responded tipicalh to a horse serum dilution of 1 500 
Ringer while the control horn, which had not been perfused, showed no 
effect whatsoever 

The uterine preparation therefore, permits the demonstration of many 
of the fundamental phenomena of onaphjlaxis passive sensitization, spe 
ciho reaction, antiamphvlaiis and even the period of incubation is 
indicated 

During the aiiaphv lactic reaction there are a number of other phe- 
nomena which arc rtfcrablo to a tetanic contraction of smooth muscle 
All observers have noted the roughening of the fur in anaphvlactie guinea 
pigs and a similar effect mav K observed in rabbits This erection of 
the hair maj be due to an anaphvh<tic coniraotion of the pilomotor 
muscle* though no rigid proof lus jet betn given 

Ihe scrotum of sensitized dogs when reinjected often shows a slow, 
powerful contraction which produces marked corrugations of the scrotal 
sac (Auer) 

Ibe ins mav «how a strong constriction during the anaphj lactic intoxi 
cation Schultz observed that the pupils of a noimal non sensitized cat 
dmunished to a slit after hor c serum had been injected intravenously 
A similar strong effect mav be observed in rabbits sensitized to hnr«e 
serum When the antigen is reinjected the pupils often become pin point 
ID Size 

The tetanus produced in smooth muscle by the anaphylactic reaction 
seems to last about the same length of time no matter what the origin 
of the muscles Dale s espenmenfs with the utenne horus of guinea pigs 
how that approximately five to twenty minutes elapsed before the ^truc 
ture was again normally relived A similar interval is to be noted in 
''cbultz s work with intestinal smooth muscle The scrotal sae assumes 
its smooth surface approximately five minutes after the contraction has 
begun The contraction of the ms lasts from five to fifteen minutes when 
the innervation is intact, and about thirtv nunutes when the dilator 
piipillo* IS denervated by extirpation of the superior cervical ganglion 
Tho time interval for the bronchial muscle cannot bo judged acciiratelv 
hut the anaphvlactie lung of the guinea pig Jargelv maintains its dis 
teiition for days when kept m the ice-chcst If the anaphylactic lung of 
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Dcnttkc m (io^ nutl intoTici(r«l In tlio intni%tiious injection of 

\\ itliin fi\( to wntii iinniilis nfltr tin niiiji-* tion the con 
jimctivnl risstls dihtc Ptron^l^, and tlit (liht'itimt jin\ jktsisI for half 
an hour 

Muscle System — ‘smooth Vmrte of the I tsctm — The PiiuKith imi«c!e 
of the pmiici pi{, •* luUtT*, or the mu ciilniiirc of the irttne^ and ^cini, 
arc not the <>nh phiies where an niiftph\ln<tic n ution oecnrs in smooth 
mn«clo Vhiiltr in an nujMirtniit w rip< of him ■*ti(rition<> was tin lir«t 
to show that smooth inii«cle iti piieml from the intestine hhddtr, and 
arteries cxhiliils an anaplnlartic riutioii hut iinfnrtunntt I\ he did not 
difTc reiiti ite eliarK l)ctweni n true uiiaplnlaetic rt ntjon ohtijjnhle onlv 
m a sensitized aiiima] and the simtlHr reaction which inti\e sem some- 
times exirt on normal itn ensitized iitiinids \s Shultzs work was 
corrol>orated e-orn'etral and nmp]i(K<d later hv Dile and as Dilc deals 
oid\ with tmt nnipInlactK pheiiotiutn, the following* de cnption is ha«ed 
on Dale s work 

Dilc cmploNesl llic horns of the utenis from \irpm puinca pips sensi 
tizesl with e irioiis protein-*, thicliv horse «enim, l'e*cui«i. In found tins 
orpin re poiuleel more repuhrh and delicate h tlian nn\ other smooth 
jmi ( li pn p iritmn from the pime i pi^ Afte r suspension iii warm o\\ 
peinted Itinpr s<ilmion and eoimoetioii with a writinp leeer, the horn 
soon lo es toiins and exhiluts a wnnll furls rlisthmie d senes of contno 
tioiis file irntahilite of the prt pirntioii n inaiiis pnietie illv miiinpsirisl 
for some hours I f to sm h a j>rtp intioii the protein u i-tl for scnsitiz ilioii 
IS added tht utinis responds with a stroii|r tcUniL contraetioii, wlmh is 
miintnineHl a ears nip le nph of turn, and i« followed he a slow relaxation 
The eloscs ncc^vlr^ to ohtim spe-cihc respon cs were \cr\ smill, cimes 
illustrate the article wliicli bhe>u a simiip oeuitniition wiitn OOOOI cc of 
horse criiin wis added to the bath solunie of >0 ec Iunf,er solution 
which repre cuts a dilution of 1 500,000 keen priter dilutions feir 
example 1 IdOOdOO of horM. «e rum pn>d«ixd a eltlinite thou,.ii not 
maximal, response Dilo stales that, ns a rule, the uteri of animals sen 
sitLZcd b^ email doses of horse scrum and tested after twchc dn\s show 
a stroiif, respoii e to elilution of horse serum nlsue 1 100,000 

After the sensitized iitenis pnpiratioii Ins rcspondcil inaxinnlK to 
the protein used for sensitization it docs not eontrict aguii after relaxn 
tion and tlniioO of hitli st>hition, when the same, protein is added in men 
stronger coiicciitrition, it is desensitized or nntiainpln lactic. A non 
specific contraction mi^, liowcser, be obtained h^ the addition of sera 
containing toxie constitm iits (fresh horsi or pniie i pi„ si nini) and such 
contractions arc al«o obtained when the same sera are allowed to act upon 
normal non sensifizwl iitcn 

Dilc was al«o able to rc«tnsitize his prcpirntion after it Inil beeonio 
specifically refractor} or aiitnnnphjljctiu Tins was accomplished h\ 
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the character of which vanes with the animal species employed In the 
dog Richct, Biedl and Kraus and Pearce and Eisenbrey noted the follow 
ing effects 

The first symptom usually is retchin^, and vomiting which mav 
Login within a few seconds after the inirn'i! has been injected The 
seventy of this vomiting seems espccnlly great in dogs reinjected with 
poisonous animal extracts for Riehet describes the vomitus as some- 
times fical and even mi^ed with blood A few minutes after the onset 
of the vomiting, evacuations of the bowel occur which are fluid and some' 
times stained with Wood The bladder is also emptied In this stage 
the animal is usually lying hmplv on the floor, the respiration is usuallv 
deepened, hut, as a rule no strong dyspnea w present The animal does 
not rt.«pond to a call, but is not uncooscious it merely exhibits a marked 
muscular wtaknes'? In. the avorac© dog <<wsvtwtd wvtli horse ptuto the 
attacks of vomiting become gradually lessscvcrc and may disappear within 
fifteen minutes after the injection The diarrhea, however, may persist 
for many hours On awtopsv Pearce and Eisenbrey observed swollen 
and hemorrhagic areas m the mucosa along the greater curvature of tin 
stomach and s similar condition in the duodenum and upper small intes 
tine the Pever’s patches were dark and elevated but showed no hemor 
rhages, the colon was al'O hemorrhagic 

In the rabbit vomiting caniiot occur because the stomach content is 
scmisolid but the intevtinc anj cvcum show marked pcristiltio move- 
ments which are easily visible through the relaxed abdominal walls of the 
animal This increased pvnstWsis is not limited to the smill gut and 
cecum but also occurs in Uic colon for hortly after the injection dry 
well formed scvbaU are pissed The quantitv of feces cwcuated vanes 
considerably in different rabbits a considerable number of pellets mav 
bo obtained from one rabbit, while its mate which was treated in exactly 
the same wav pi««e-> only v ftvv 

Peristalsis is be t observed in ribbits winch have been stretched out 
on tlicir backs and the alxlominal li«nr clipped The normal peristaltic 
and antipenstaltic waves ot the cecum tro markedly increased m strength 
and frequency and evidences of small intestinal activity are seen in the 
left upper and right liwer quadrants of the abdomen The intestinal 
activity due to the reinjection nsually begins shortly after the intravenous 
injection during the stace of rapid shallow respiration Arthus who 
first observed the inereased peristalsis in the rabbit states that the pellets 
are absolutely normal and that there is no diarrhea Auer has oWerved 
tlie same, but Scott has described the appearance of a thin watery diarrhea 
Autopsy docs not show any pronounced changes as a rule there is slight 
or no pcnslalsis the gut may be moderately congested but the mesenteric 
ves ela espeti illy tlie veins arc usually large and full The surface of 
the small intestine and cecum may show some hemorrhages Scott do- 
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tlio punpa pi^ H kept nt room liinpc rituru ii drfiiiitc diminution in size is 
ol>3cnnl)It within out hour ai a nifp ( \iicr) 

Slnaled — A iimnUr of functioml and nnntomical changes 

in tlio hi art and stnnted mueil« of aiiap!i% lactic nnininis tliictl^ guinea 
pigs and nbbit‘» h ut lx*™ described b^ Oa^ and Southard, Autr Bcnekc 
and StiinecliiH idor l/iiwit and son Womkowsk} Kiindratitz Gas and 
Soutlnrd in 1907 ob«ened fatts ebsnges and hemorrhages in the heart 
and soluntnrs mnoclca of guincn pigs nhteh suectirnljcd to the reinjec- 
tion In addition the snluntnrs iiiii«el(sof forelegs and hind legs «howeil 
swelling and lo«s of 'triation micmscoptealls Clianges in the heart mu clt 
of nbbits which succumb ncuteh bate nlmd^ l)cen roiisulcri'd, thc^ 
consist chi(.fl\ of a lo«a of irritnbilit\ of Ixith \t.ntriclc4, togither with 
a rigorlikc nltcrntiun of the right ^intncle, which is not found in the 
left \entnilo higorlike changis ina\ also be olncrvcd in tho dinphrogra 
and thigh muscles of the rabbit (Auer) A spceilv development of rigor 
in the gmiicn pigs hcirt has been de^crilx^d b) Ixicutt, though this docs 
not occur nhruptlv during lift as in the rnbhit, hut oiilv after the heart 
has gradinlh stopped bcatiiv Ihe histological cTnmiintion of guinea 
pigs hearts bv voii Worzikowskv Knndntitr eliowid hnditip which were 
quite similar to iho«e observed h\ llciieke and Stcinschncidcr in tho 
diaphragm and skeletal mu«clc3 of anaphvlactic piinea pigs, though quau 
titatiToh less marked Ileucke and ^tcin«chncidi r de^crilio a granular 
wixt degeneration of tlic muscle fil«crs while Worzikowskv Ivundratitz 
saw a waxa degonomtion oiih oecnsionallv, tho most constant eh iiigc m 
Jus capcrionco lioing a cloudy swcllmg with granular degi neratiou Ihe 
degeneration was most pronounced m tho dinplirngm where the iiinjont) 
of tho muscle fibers look swollen, show a loos of stnntioii and prc«cnt 
a homogcncou« cloudv, oci'isioiinllv granular appearance IJcnekc and 
Stcinschncidcr considered these changts tlie direct result of an annphjr 
lactic poison, but \\clls pointeil out that this intcrpn tation is improbable 
because a tvpical wixj degeneration of striated muscle nia> !« obtained 
bv a Icngthv stimuhtion of its motor nerve and is attributable to tbc 
formation of sarcolnctic acid As aiinphjlactic guinea pigs die of an 
asphjTia associated with violent coimdaioua, conditions are fnvorahlt for 
a maximal accumulation of sarcolnctic acid in tho imi«cles, which ^^clls 
has experimentally shown to be eapiblc of producing the histological 
changes described 

As the histological alterations arc much more pronounced in tho 
anaphylactic animals than in tho c killed by peptone, nucleic acid aolu 
tion, or primarily toxic sera von Uorzikow^kv Iviindratitr is inclined to 
consider the intensity of the reaction as characteristic of the anaphylactic 
intoxication 

Gastro intestinal System — The stomach and intestines exhibit obvious 
anatomical and functional alterations diinng the anaphylactic reaction, 
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told contractions of mucosal capillaries, as evidenced by the histological 
picture 

Glandular System — Anatomical and functional changes have been 
described in glandular stnn tnres. UlodriVoivski observed increased secre 
tion of pancreatic juice in the dog during the anaphjlactic reaction The 
Ectretorv aetiiitj ot the tear and salivary glands is also somewhat 
augmented 

The adrenal glands of guinea pigs which have succumbed or recovered 
from an anapbvlactic action show an intense diffuse green coloration after 
fixation in JIuller formilm while controls exhibit only a slight gretn color, 
according to Ucke This jiithor tentatively advances the suggestion that 
the drop in blood pressure is due to a fixation of adrenalin m the glands 
An anatomical foundation for this view is perhaps furnished by the 
observation of Wells in lus recent review that the human ccntril adrenal 
veins show a largo amount of mwsiVc tissue which is apparently greater 
than in other veins of eotr«!»ponding caliber 

In human bronchial asthma Huber and Koessler have called attentinn 
to the striking hvperfrophv of the bronchial mucous gland system 

Necrosis of varving tvpos has been described m the kidnev and liter 
by Gav and Southard and others longcopc has recently again mvesti 
gated this question in the guinea pig rabbit cat and dog All the animals 
were sensitized hv repeated injections usinllv snlxiutancnuslv, of hor«e 
serum or egg white The toxic rem|cction was administered uauallv intra 
venouslv LnngcopeobsoncdcspeciaUv thekidncv and records practicallv 
similar changes in all species of animals examined marked nephritis 
with degenentioii and iicdosia of the loops of Henlc collecting tubules 
oecasionallv also the convoluted tubules Those alterations were accom 
paniecl bv a round-cell inhltration of the connective tissue and liter stages 
showed the new tormation of conntctive tissue The glomeruli exhibited 
acute and chronic changes After intrapcritoneal injections marked in 
flammatory reactions of the peritoneum were obtained 

The functional investigation of the nJe of the liver in the causation 
of the anaphylactic reaction has vicldid some intercating and suggestive 
results as far as the dog is concerned The liver is negligible for the 
production of an acute anaphvlactic reaction in tho sensitized guinea pig 
rabbit and cat the anaphvlartic lung m iv he obtained after the liv er and 
intestine are cxeluded bv ligitnrcs tiic exci cd sensitized lung itself 
responds typically when ventilated ind perfused with the protein used for 
snnsitizdtiou (Dale) , m the rabbit the tvpical heart effect may be obtained 
when the central nervous eastern is de troved and the thoracic aorta and 
inferior vena cava are damped (\uer) and in the cat a similar pro 
cetlurc does not prevent the production of cardiac irregularities and 
stoppage (Schultz) 

In the dog however the liver appears to play an important role both 
in sensitization and intoxication hlanwanng was the first to call attention 
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8cril)cs n mirki-d cnpiIUn tn^rginiciit with immitc hemorrhages, which 
nrcispeciulh itoticuibli ui the intestinal xiHi 

In the giniiei pig gnstro intestinal a^inptoms arc still lc«3 marked 
than in tin. rihhit Inic \onuting dtus not Donir, Imt in niiiinils which 
haio l)Ci n sfrctihed out on tin ir Kicks for exiiiniintion stmiiKh cnnltiits 
inai oflin lx. olnirMsl in the inmith during the Molent nsplmtic ooimil 
sums whuh the ninjiTtmn cinsis Jhts mate rial has pnthibh Ixxn fori-cil 
out of the etonnnh b\ the strong cutiipn ssion which tin stomach siifTtrs 
when thernstil margin anil st« rnnm in drawn inward during an in pira 
ton attempt and the incn*it«e<l neg*itiic pnssnn. in the thorax, and coii'c- 
quentli cvjph igus must a]«o aid in bniigitig material from the stonneh 
bick into till mouth I ix il pelhts begin to iipjionr iisunlh after the first 
signs of nsplnxn deielop hut the mliit quantiti pns«cil is iisualh small 
lln pilhts an nlwa\s will fonnid and no tnic diarrhea Ins Ucn n- 
oordcil \ isihic pin talsn oeiiin ufirr the aiiuiinl hn suniitnlxxl utui 
tho nlxlominil wall* an rcluxed k\hen tin nldonicn is opuietl the «mill 
iiitcstuns at tinns isintrait iiolenth, hut eoordiintdi, and a strong wn\c 
of cimtnition whuh coii'truts mid hlnnihes the gut to a gn\ enni sweips 
BWifth down driMtig the (luiil contents Kfon it with such speed that 
tho hnip of intistim ri in up ami nmain« standing for a scoond or so like 
a win spriiif, UxaiM thi nhxotioii tnkis plicc with eomt slowiu s 
\Miilc this T>{ie of ititistitml {it rnt iNis (Ihillis wcgniigrn of Iloukgeist, 
and piristaltic ru li of Milt/t r and Aiiir) issimh pmh dm tnii<ph\xiu 
it etins prill ihlt in luw of tin work of ''ihiillr and Dale tint it is 
nl 0 parth in an i]>lnla< tic {>ht notm non 

Ihc gut itNlf H usunlh foiiiul modimtih congested, hut in nnn} 
instniiocs it ma\ be quite pilt and rvlaxctl without nn\ notici iblt htnior 
rhages at all 

kMiither or not lumorrhigts arc prononnecil in the giistro iiitcstiiinl 
canal (Ga> and Siutlnrd ) set ms to d« j>cnd to foiir t xtint upon tlie speed 
with whuh di ith ri’sults the iium rapid the di itli tin le^s prominent the 
hemorrlngis oftin an After inlri|Kritoni d riinjixtion the guiiiei pig 
usiialh dies within an iioiir, and Gn\ and Siutluml found that gn trie 
hemorrhages win ispccinlh fritpicnt, thmif^h not neii sirih constant 
Jhiso gistric himorrhiiges, lar^inp in sm from n pm {Himt to 2 ern in 
diameter, oiiur cliiilli on the grcitir lurvatun, and arc submucous or 
show dchnite erosion with htmorrha^ts into tin stomuih Ihi sninc 
authors also ob cried htmorrliagts in tin cicum, lung spleen, adrenals, 
heart and ilnphrngm lIistoIor,icall> Gaj and ‘southard describe 
Jnimite interstitial hemorrhages due to endo helinl fatt} changes in the 
capillaries 

> Acconling to Auer the gastric heraorrlingcs obsinid in tho guirca pig 
au ciuseil b\ nutodigistion of loiilh ispli\ttit alias m the stomach 
imitosi the locd asphvxia is produced In {wwirful tclnJ>o^ar^, piristd 



THE \NAPHYLAC5nC EEACTION 133 

ever, the rerer«ed Eck fistula dogs ^tere sensitized bj an intravenous in 
jection into the anterior part of the animal, and intoxicated after an 
appropriate interval, hj an injection into a vein of the hmd foot onlj mild 
symptoms appeared Denecke explains this result h} assuming that a 
,^Teater degree of sensitization occurs m those dogs where the egg white 
reaches the liver in a less dilute state in the reversed I ck fistula dogs the 
protein would, of cour e he less diluted before reaching the liver if the 
sensitizing dose were incorporated through a vein of the hind foot than 
if the injection were made into the anterior half of the animal Some 
remarkahle liver alteration::, ha\e been noted by Hasbimoto and Pick 
these authors describe a doubling or even treblin^, of the non-coagulable 
nitrogen m the guinea pigs Iner after mere ensitization by horse senim, 
thea also ohsened that the liicrs cf the same species obtained after acute 
aEaphjla<tic death show only slight nr no postmortem autoljsis 

Urine — Pfeiffer reports that the urine of guinea pigs which suffered 
a «evcre subacute anaphylactic reaction is toxic to normal animals of 
the eime species The mtrapentoneal injection of 1 to 2 oc causes 
severe smptoms resembling those of anaphylaxis subcutaneous injection 
of this unno causes necroses similar to Arthug phenomenon 

Blood and Lymph fcystem — Blood — A number of changes occur in 
the chemical and phasioal behavior of the blood as well as in the blood 
cell picture during the anaphylactic intoxication Tho most striking 
alteration is the reduction or loss of coagulability, which is most pro 
nounced in the dog lcs> m the rabbit, and least m the guinea pig If 
arterial blood is removed from the dog during the height of the anaphy 
lactic reaction it remains uncoagulat^ for hours or even days (Biedl 
and Ixraus Arthus) llhcn a clot finiUy forms it is usually soft and, 
does not retract normally As the coagulation proceeds so slowh the 
red corpuscles settle completely leaving a clear supernatant plasma which 
sometimes «hows minj fine floccules The fijiiffy coat’ is hareh indi 
cated In the rabbit Aiihus observed that clotting was delayed from 
one-half to one hour, while normal rabbit's blood clotted withm ten to 
tweh e minutes Both m the rabbit and dog as these animals recover from 
the anaphylactic reaction, the blood gradually regains its property of 
coagulating In the guima pig no well marked delay m coagulation is 
demonstrable if the blood is taken immedtatcly after acute death If the 
guinea pig dona not siiceuroh acutely a delay m coagulation occurs 
Sirenskij reports that the blood of guinea pigs sensitized with bor®e 
scniin and reinjected mtraperitoneally examined fifteen to forty five 
minutes after the toxic injection showed a definite delay m coagulation 
(Brodie s chamber) the delay yvas longest in protracted c ises The 
fibrin ferment content diinmi«hed slowly after the reinjection hut was 
almost inyarubly largely reduced in amount after forty five minutes 
No alteration m the Ci or ilg content was oh erred by Sirtnskij hut the 
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to tlic fact that a ninn\nl of practuall^ all tlio M«C(rn, except tlio hrer, 
of a doj, seiisitircd witli luir«o wniin doci not prtvuit tlio otenmnee of 
a pronoiinciHl dnip in blood pre «in a^-iociuftHl witli ln(^)n{ptlal)lllt^ of 
the blood whin llit aniiniil h r(.injcclod ^lanwnntip tlitu iTclnclcd onh 
tbc liver from tiu f,Liicril cmiditioii bv lifritiiijr tlie viiii oiva above 
and below tins orpin, and nnintaiiiod tlio cirLiilation bv plioiiin T 
caiinnlv in the inftrinr vina cava and jKirtal vein am! leidiii^ the tubiiij; 
to ibc cxtinnl jugular vein, all the rinnnicd iti norinil coimi'c* 

tion, thertfon until tlio hgilurca wen. tied Hit injottioii of Innidin 
was iiocos-^irv in onltr to prevent clots I«mr dogs out of siviii sliowod 
no drop in blood pressure when tlichor esenim vns injected intrnvoiiouslv 
after closing tlu ligature wires, but showed atvpicil slow drops iii blood 
pressure when tlit lipitures wire loottitd Mniiwnnng abo states tint 
shook muv usunlh Ik obtained if the lipiliim are opt tad within three 
mimitos after tho injoofion if tlu tune mterv il, howevir, is five mnuitts 
or more no shock develops, but another injettion now pnxlitcis a drop m 
blood pressure 

^olgtlln and Ilcrnhtim corrolionted 'Mnnwarings results and tm 
proved his tevhme In tuiplovuig stnsiiirid 1 tk fistula dogs combined 
with n ligation of the {lortil vein near tlu hihi* of the liver, in these 
dogs clamping of the hepitic nrterv vnmld exclude tin liver complctclv 
After the hcpitic artirv was claiiipotl tlu authors never obtaineil anv drop 
of blood pro sure when tho horse scrum was injected, Imt a drop developed 
when tho clamp was removed 

Voegtlin and Lernhciin also made the miport'int ob crvatioii tint three 
of the I ck fistula do^s whuh wen Kiisitind after the ojitratioH failctl to 
show anv an iphvlm lie reiction on reinjection This Ins Ikcii corrob- 
orated bv Ikneckc Tlie latter imestigitor fiuhd to obtain an nniphv 
lactic reaction m eleven bek fistnii do,,3 whuli lind Ikcii suisitircd bv the 
intravenous uijiKtioii of 1 cc o,^whitc and testnl aftir thrio weiks 
bv tho intravenous injection of 10 ce cg„ white there wen no gntro- 
intcstinal sjTnptoiiis no leukopenia, and no drop in blood pressure (tho 
latter was tested oiilv in two eases) If, however, the bek fistula was 
established three weeks after sensitization with egg-white, then the rein 
jection ciuscd vomiting hlooilv diarrhea, and in the one instance tested 
tho blood pressure dropped to 30 mm llg The liver, then fore, seems 
to be neccssarj to obtain sensitization in tlio dog 

In a further senes of experiments Denecke brought forward evidence 
that a relation npparcntlv exists between the conccntrntion of tlie foreign 
protein reaching tho liver and the degree of sensitization Ho observed 
severe effects, for example, when dogs with a reversed 1 ck fistula (Fck 
fistula dogs with the inferior vena cavra ligated, all the blood of the lower 
half of the body therefore passes throngh the liver) were sensitized and 
later intoxicated b\ the injection into a vein of tho Innd foot If how 



THE ANAPin LACTIC RE ACTION 135 

Bayer produced an intravital fixation of the complement m a sensitized 
guinea pi^ by injecting an anticoniplement serum intravenously A1 
though the test «ihoned no free complement in the blood these animals 
reacted tjpicallv when reinjected with the protein used for sensitization 
Ifor do the interesting salt expenincnts of Fnedberger where the m 
traienons injection of 1 c c of salurited sodium chlond solution prevents 
the anaphi lactic reaction m the guinea pig, demonstrate the necessity of 
the complement, altliough strong silt solutions do inhibit the fixation of 
complement and antibody as Ehrlich has shown It might be assumed, 
for example that the salt inhibited the activity but not the formation, of 
the substinie which produces thp auaphvlactic reaction, a supposition 
which was strengthened wlien Ritz showed that salt solutions exhibited a 
similar protective action a^^ainst peptone intoxication The change in 
osmotic pressure, moreover, produced b\ the silt leads to dilution of the 
blood, and this might bo a factor (Bornsteinl The true reason was 
advanced b) Bale who demonstrated with the excised uterus of sensi 
tizvd guinea pigs as test object that a small incrcisc of tonicity from 0 0 
per cent to 1 1 per cent m a solution batiune the preparation was sufR 
cient to cause a atron,, reduction in the rcspon c of this muscle when the 
anaphjlactic te t was made A rise in the concentration of the bath solu 
tion to 1 3 per cent produced almost complete abolition of response to tho 
antigen That a much greater concentration is at least momentarily ob- 
tained bv the injection of 1 ec of a satunted salt solution m a small 
guinea pig is clear, and Dale calculates that this amount raises the sodium 
chlond content of the blood at least momentanlv to C per cent 

From the experiments quoted above it seems that the complement is 
not an essential factor in the anaphylactic reaction 

Changes tn the Llood I idure — During the anaphylactic reaction m 
the dog the Icukocvtes show a diminution in number The leukopenia 
is due to a practical disappearance of the polymorphonuclear cells from 
the circulating blood while the mononuclear forms and the blood platelets 
show an increa e As tho animil recovers the polymorphous forms gradu 
all) increase and a leuknevtosis develops (Biedl and Ivraus) leuko- 
penia occurs alvo m the rabbit and guinea pig This specific leukopenia 
was ob erred first during tho scrum di ease aud investigated bv von Pirqnet 
and Schick vvh i state that the number of Icukocvtes incrroi'ips moderatelv 
during tbe period of incubation but then sinks conaidcrablv during the 
appearance of the serum reaction Here also the leukopenia is due almost 
entirelv to the diminution in polymorphonuclear cells, the mononuclear 
forms show a slight relative increa e ^ on Pirijnct and Schick call atfen 
tion to the fact that tho leukocyte curve during serum disease shows a 
strong rcscmhlanco to that observed in measles smallpox and vaccinia 
Leukopenia may be produced m rabbits by a single injection of horse 
scrum (von Pirquct and Schiekl Tho eosinophilic cells are not increased 



134 Till IU^C^IO^AI A^AT^SISOI A^AP1I\IA\IS 

fibrinogen seemed to Iw detrended in amount after the nmphjiactic re- 
action 

The diminished coigulalnlitj of the blood iiiaj lx* considtrcel as a 
secondary cfTe'ct of the rtinjcetion, for Ih Waeli states that the parenteral 
injection of nn\ foreign protein inures ns n primnrj and immediate 
reaction of the organism a tiimmlioplnstic action and an antithroinbin 
secretion tthitli latter is jicrhaps rcfirubk to the Iner, the two pha (s, 
one aiding coagulation the other dclmiig it, follow enth other in a wave- 
like fa liioii Ilowcur this in«\ be, probable c\cr\ inecstigitor lias 
ob«(r\e<l niirk(d tinelii itioiis in ilie noti-e<mgii1aliilite of tbe anaphelictic 
blood lioth in the dog and rabbit Then are no rwonls tint am one 
has c\cr ob«cntd n bn«tcnc<l (lotting of the blood when an originalh non 
toxic protiin was cniphncd for n injection Siicli Instencd clotting nn\ 
occur \uc r noticed tint oiw nbbit of a si ries of fice which had heen sen 
sitizcd Iw rcpintcd sulK-ntniicoiis and iiilraptntniif al injcitions of hor e 
(nun died aentch on infrixnioiis mjtiiMm, while the othir onimaN 
riactcd to the same senim with inodemtc nimphjlaitic 8\inptom« Im 
mcxliato aiitnpsv of tins aiiimul showed that the hcirt vms not belting 
and had stopped in (lta«toI< the right ntirich and ventricle were filled 
with a hlood-clot the superior vtiia cava and its branches tin iilidomiiial 
vena cava and renal vein were full, round and filleil with a solid clot, 
the veins of the |>ortal svstem, however, contaiiuel no clot, hut llind Mood, 
the liver was dark and rich in fiiiid blood on section Ihi right ventricle 
showed the tvpuni touglini*'s of its etidocurdinl surface to a marked degree 
There was no pnlmonarj edema and no foini in the trachea 

It was mentioiK d liefon tint the antithroinbin w is jicrliiips secreti'd bj 
the liv er but it must l>c noted tint tlio Mood in tlio rabbit c m show a tv pi 
cal rediKtion in (oagulatton when not oiih the livir hut all sulnliaphrag 
matic stniefurcs are excluded Auer reports that a sensitized rabbit whose 
aorta and inferior v tin cava had l»ccn clainjied nliovc the diaphragm after 
destruction of the entire centril nervous svsfcm and kept nvilc bv artificnl 
respintion, sliowed marked dilTcrencoa after reinjection in tbo eoagiila 
bilitj of the blood when tnkin alxive or below tbo clamp above, the blood 
did not coagulate duniig tbirtv minutes, while the blood in tbo veins 
below tbe clamp clotted flnrilv in fifteen minutes Hit heirt showed the 
alterations tvpieal for the acute reaction in this animal The liver thus 
cannot bo the «ole oiirce of antithromhin in the annpbv lactic rabbit 

Complevienl — A large numlxT of researches deal with the role the 
complement plajs in the nnaplirlactic reaction, and this has been espo- 
cialh investigated bv Friedlwrger 4\hilc in general tlic complement 
content of the blood sinks more or less during the aiinphvlactic reaction, 
this loss of complement docs not go parallel with the severitv of the ana 
phylactic reaction The blood of a guinea pig which dies acutely mav 
show no or onlv a slight loss of complement (Slceawigk) Tnowit and 



THE \NAPH\ I VCTIO REACTION 137 

were bathed with the serum used for sensitization The loss of irritability 
or conductivity (Tamanouchi docs not state whether the faradic stimuli 
were applied at or above tne site of the serum applitition) occurred within 
one minute after the lotton soaked m serum w is applied The reduction 
was marked before the serum application when only saline had been np 
plied 340 mm coil distance give a response after the serum application a 
coil distance of 100 mm was necessary This loss moreover, was specific , 
application of horse semm to the nerve of a rabbit sensitized with bovine 
serum, and vice versa, had no effect 

The observations of Frchlich may perhaps furnish the anatomical basis 
for Tamanoucbis results although Frohhth worked with frogs The 
frogs had been sensitized by the injection of sheep or pig serum into a 
dorsal Ij-mph sac After eight to iittceu days thej were curarized and 
the mesentery prepared for microscopical c'tamination m yivo Local 
application of the serum used for sensitization caused a marked local 
edema of the nonmeduUated ner\e tibcrs m tlw me eatery so that the 
nerves were often three times as thick as norma! This damage to the 
nerve was only obsened m the neighborhood of the site of application, 
further away the nerves always showed a nirmil outline 

Temperature Changes — In the subacute anaphykctio reaction the 
temperature sinks markovllv and in verj mild cases this lowering of the 
temperature may be the only manifestation that in an ipln lactic reaction 
has occurred In acutely fatal reactions m the guinea pig, different animals 
behave differently and no drop m temperature may occur Pfeiffer who 
discovered this temperatnro drop soon rcihzed that the abrupt lower 
ing of the tempenture is not characteristic when considered bv itself 
alone, for i large variety of nbstinccs may produce the same effect Bv 
a strict adherence to a certain dosage woi,>ht of the guinea pig and so 
forth, Pfeiffer however believes that a drop in temperature of more than 
1 5° C IS conolusivD evidence that an anaphylactic reaction has taken 
place 

In order to gain some insight into the causation of the drop of tempera 
ture the respiratory gaseous evehange has been crammed Both Scott 
and Loening observed in rabbits and guinea pigs placed in a respiratory 
chamber that a non fatal anapbvlartic reaction cau PS a diminution in the 
earbin diovid output and in the o'^gen consumption Toeniug suggests 
that there is no increased dissipation of heat but a definite diminution of 
beat production, for measures taken to prevent the loss of heat of the 
animal did not affect the result 

The temperature drop of Pfeiffer which has also been ob«ened in the 
rabbit and dog is not the only lempemtHrc change which occurs in sensi 
tized animals Fnedbergcr and hjg collaborators especially Mita ob- 
served that the temperature drop m ensitized guinea pigs becomes less 
With a dccivasc m the dotv. employed for leinjeetion, and finally with a 



13C Tlir 1 trXCTION U A^U■iSIS or AXAPnTI \TIS 

chirni!; tli(* ncuU jrnction ni CTpcnmcntal n!inpli^Jnxi<« of tlic guinea pig 
and do^ but oc< ur in ron«idtniblc nttiiiN is nfttr a dil i^cd rt act ion In 
addition to ptriplnnl (wiiiopliilia, ‘nhlcilit and Schncnkcr obtained 
imrkeil oosinopliilin of tlu lung ti^iii and bmnclii in gnmcn pip, and {lie 
infhnim lion idtina of tin «til>cut incom ti <iic (Artlius plicimmcnoii) 
bowed tlu c'ciidile tclh to K lirgilv true eo^inoplnli Fo«inop!iils m 
large numUrb wen a) o found in tlu fliibiniicoii of tin gut of doga wlio 
siiceuiiil>cd elcicn to cicbtetii boiin after niiijcctioii 

This co«iiiopInlia ii iippiniitK a true imipbilactic reaction, for 
Scliiccbt and Stliwpnkcr obtaimd no eoMiiopliilin of tlie lungs after a 
«inglc inf rapt ritone il injettinii of mnini, nor did a single inhalation of 
spra%ed oniin bad to local cta<»iiiophilia of the lungs, but inhalation of 
seriini h\ a sensUizcd pig ciii«td tapienl tsuinophilic infiltration of the 
lung tio no Asjihtxia or lh< intnperitoncil injection of ^\lttc8 peptone 
did i»>t alTctt thi eosinophils JJure M no relation between the degree 
of anaplnlictK reaction and tlu degree of oosinophilia In passive ana 
phvla'cis no eosiiinphilia is olMrvctl 

IIuIkt and IvoesJir stalt that isHiiiophilni is an iniportant svinp- 
tom of hum in broncliial asthma and fiiniishrs evidence of sensitization 
with an nntiginu prottiii or of an jntoxuation with liiehcr jieptones. 
These aiiiliors ctiiisidor cosinopluha the chief cellular svmptom of tlie 
allirgic reaction in man 

I ijmph — I vmph of the dog collected from the tlioncic duct, is greatlv 
jncrca cd in cjiiantitv duriiic the anaphvlncfic reaction, at the same time 
the Ivmph, like the blood, becomes incoapihble (Calvarv) 

In tlu plasma and sormn of giiiiua pigs winch died m the aiiaphv 
lactic reaction II and I IIirs.lifrld dcinonstrited v isc'constncling 
substances when perfused through the rrcndelenbiirg frog pnpanfion 
These men are inclined to consider the substances pnitcin ebavage 
products 

Nervous System — Mlhoiigh the nervous s\stem forincrlv occupied a 
prominent plaee, espccinllv in fheoretioiil discussions of nnnphvlaxi«, tlic 
number of deinonstniblc functional or aiiafomicnl lesions is not great 
Ga\ and ‘^ontiiard observed occasional hemorrhages m the brain, mcdidla, 
and spinal cord of guinea pigs The simc authors nl«o described lesions 
of tho pcnpheral ineduUatid seiisorv ami motor nerves stained b\ tho 
"March^ method the c were focal in tvpe, in the invclm sheath, and os 
pccialh noticeable at tho node of Namier Tho same authors noted an 
increased imtnhilitv of the vagi** nerre in guinea pigs «insitizcd with 
horse scrum wlicii lior«c scrum vras applied to that nerre, this increased 
irritahiJifv was siid to «hovv it elf l>v marked respiratory Brmptoms, the 
application of phvsiologieal saline had no effect 

1 omaiiouchi, on the other hand describes a reduction of sensitiveness 
when the cut sciatic nerves of rabbits sensitized with horse or bovine serum 
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author ol>ser\ed that sensitiacd rabbits reinjected -with a non fatal do'se 
of the antigen developed dr\ gangrene of the ear if xjlol was applied 
to this structure shortlj after the reinjection The dose of xjlol em 
pIo^ed caiise<l a temporarv mflammatorv edema but no gangrene, in 
the ears of normal rabbits, sensitized rabbits or normal rabbits injected 
with antigen sbortlj before the zjlol application Auer attributes this 
striking pffcct to a local, anapbvlictic reaction the amount of antigen 
circulating m the reinjected animal is not sufficient to call forth a notice 
able reaction in non inflamed cells hut it is sufficient to do this m ir 
ritatcd inflamed cells because their metaboli&m per unit of time is greater 
than the metabolism of non mfianifd cells for this, reason i subliminal 
conccutritioii of the antigen for non inflamed sensitized cells maj pass 
be^ 0 Ed the threshold value when inflamed sensitized cells are concerned 
and an anaphj lactic reaction heiomes observable Such a process maj 
occur m anj tissue capable of showing in anapbi lactic response Auer 
aiiggests that this mechanism inn perhaps explain a number of functional 
abnormalities m the human subject and perhaps some of the drug tdio 
sjncra«ios mav find an explanation in this enchainment of conditions 
It is possible alao that the same process of auto inoculation mij be a 
factor in determining the degree of sensitization which is achiev^ ir 
ntated, inflamed cells will al>v>rb a greater amount of the antigen and 
therefore iKicomc more highlj sensitized than non inflamed cells That 
the amount of the antigen injected plajs a part in the degree of sensitiza 
tion obtained has alrcadj been shown 


CENTRAL OR PERIPHERAL CAUSATION OF THE ANAPHYLACTIC 
REACTION 

In the preceding description of some of the mam alterations which 
the anaphalactic reaction produces m the various animal species enough 
eiidence has been given to sliow that in manj instances these altera 
tions areclcirh ot penphcul origin and are not dependint upon a reiction 
otcurrm^ in the cells of the ccntial neraous svstem Neiertheless, as the 
central nervous ssstem was not ab rluUls excluded and as reictioiis in the 
nerve cdl were forracrli prominent in the explanation of anaphalactic 
phenomena some of the expenments which defanitelv excluded the central 
nervous svstem may now bebneflv reviewed 

Peirce and Eiscnbrej proved that the brain and medulla of the dog 
had nothing to do with the anaphjlactic drop of blood pressure by ob- 
literating all vascular connections bettreen the head and trunk of a ensi 
tizid dog and maintaining nn indcpendeut circulation through the head 
'ind noik bv transfusion from the carotid artery of a normal animal 
Under the«o conditions the mjectiou of s foreign protein (horse serum) 
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certain dose no temjHnifnn cfTtcis »m obiiiiKil If, liowivcr tins non 
cfTcctuc dose is still further detna ed tto that tlicv an uillnitcsiiml, hried 
bergor and Alita tlitn ob er\id rw* in tcinjH rnturo In nomial piinca 
piga the injection of n fon igti protein, m is wt JI bnoun, iiNi c m cs fcicr, 
but I ne<ll>crg« r and Mitn slum tli it tlu <|iiAntitj iiocessnrj for this elTcrt 
IS main thou ands of limes less in RiisUireil piintn pigs than m normal 
ones. The «ra cinplo\nI b> 1 ni-dUrgcr and Mitn urre horsi and sheep 
sen, uliich Mere u*od as fresh as pos.ihlt Ixith for rensjtizatinn and re- 
injection I5\ a judioions sanation in the amount of fon ign protein in 
jeeted, and m the intcnal Ixtnecn iiijecttoiis, 1 riedUrgir produced con 
tiniioiis, remittent, or nitenmtlent fixir in lunsitirwl piinea pigs Tins 
protein fcier he explains os the result of protein clcuiigi pnKliicIs which 
are fonned h\ the bodx from the injeotnl prolnii, this digestiic capnciti 
which the normal orgnm in jkis esses is inunnoush iiirn i od in the scnsi 
tized organism U'cni«e specific AiitiU>dus arc prr cut which facilitate the 
formntion of tlu o pMDgonic coini>oiH nis from the prottm molecule. 

^avlghan alvi haa inde|>endciitl> pnxliiced in animals nil the \anoiis 
tspes of fcier which art iiu t !«> the mjrejjon of a loxjc protein 

fraction Both ho and rncsUwrgcr gne higlih suggestive and stiimilating 
applications of these facts m irgnrd to thi itnij>i rature mictions of the 
acute infcctioiiB di«tn«cs 

Local Anaphylaxis —■I^vcal nncii ms occur in tin sensitired orgini«m 
when the foreign protein is injected intracnJaneoiish, siilienfanMiish or 
into the conjunctiva or trichca The oplitlnlino-renetion of WolfTbisncr 
and Calmette and the «kui reaction of von I’mpiet for till* rculosis prob* 
ablj belong to this class The iinrked l(*csl ruction known ns Artlius 
phenomenon senes as the tvpc rt iction and has been destrilied bneflj on 
page 01 , It iiiav }<e nddtsl thit ShJcchl aiul Vhwcnkir found th< m 
filtratcil cells of this local nnvtioii to Ik lar^vlv eosmophilcs Iho effects 
obtained bj local applications of the antigen to arteries and nerves (Froh 
hell, \smanouchi ( av and Soulhnwl) hav« nlnndv botn di. criUd 

■^hen sensitized piinn pigs arc nllowoil to nilulc a fine sprnv of the 
foreign protein I ricillK-rgcr obtained piHtiiiinninhko chanscs ifi the Jung 
Isliioka, with flic siino procedure, ohtaiiKsl onlj slight lung chingc«, but 
observed dehnito lisions when Ihi forcipi acruiii was mjcctid into the 
trachea The quantities mjttteil wi n v«r\ aiinll, 0 0 > to 0 1 c c riietna 
jonty of the piinci pigs showed gvmiinc pntuinonios wlicn killed Ihc 
pneumonia was lobar iii tjpc, tboiigli a wJioIo JoIk, was nrclj involved, 
the bronchi were not inflamed and the alveoli contained leukocjtcs, fibrin, 
and red corpuscles All the lungs cxaimned showed a more or less pro 
nounced cmpbjscma which IsIiioka considers an important factor in tlie 
production of the pneumonia 

Local anaphjlactio nnmfcstations miv also he called forth hj means 
of conditions which Auer has desenbed aa an auto-inoculation This 
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author obser\c(l that sensitized rabbits reinjected with a non fatal dose 
of the antigen developed drj, gangrene of the ear, if xvlol was applied 
to this structure shortlj after the reinjection The dose of xylol em 
plowed ciused a temporary luflammatorv edema hut no gangrene in 
the ears of normal rahhita, sensitized rabbits or normal rabbits injected 
with antigen shortly before the xylol application Auer attributes this 
striLing effect to a local, anapb>laetic reaction the amount of antigen 
circulating in the reinjected animal is not sufficient to cill forth a notice 
able reaction in non inflamed cells but it is sufficient to do this m ir 
ntated, inflamed cells because ibeir metabolism per unit of time is greater 
than the metabolism of non inflamed cells for this reason a subhminil 
concentration of the antigen for non inflamed sensitized cells may pass 
beiond the threshold value when inflamed sensitized tells are concerned 
and an anaphylactic reaction becomes observable Such a process may 
occur in any tissue capable of showing an anaphylactic response Auer 
suggests that this mechanism ini> perhaps explain a number of functional 
abiionn ihtics ui the human subject and pcrhips some of tlic dnig idio 
syncrasics may find an cxj^anation in ibis cncLainment of conditions 
It IS possible also that the same process of auto inoculation mav be a 
factor m determining the degree of sensitization which is achieved ir 
ritated, inflamed cells will al^irb a greater amount of the antigen and 
therefore become more highiv sensitized than non inflamed cells That 
the amount of the antigen injected plays a part m the degree of sensitiza 
tion obtained has alreadv bera shown 


CENTRAL OR PERIPHERAL CAUSATION OF THE ANAPHYLACTIC 
REACTION 

In the preceding description of «<ome of the mam alterations which 
the anaphvlactic reaction produces in the various animal species enough 
evidence lus been given to show that m many instances these altera 
tions arc clearly ot peripheril orisin and are not dependent upon a reaction 
otcumiij, in the colls of the central Mtnous system Nevertheless as the 
central iicrv oiis sv stem vv as not absoluti Iv excluded and as reactions in the 
nerve cell were formcrlv prominent in the explanation of anaphv lactic 
phenomena sonic of the experiments which definiteh excluded the central 
nervous svstem ma\ now be briefly reviewed 

Pearce and Ei«cnbrey proved that the brain and medulla of the dog 
had nothing to do with the anaphylactic drop of blood pressure by ob- 
literating all vascular connections between the head and trunk of a ensi 
tized dog and maintaining an independent circulation through the head 
and nevk bv tnnsfusion from the carotid artery of a normal animal 
Under the o conditions the injection of a foreign protein (horse scrum) 
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certain do e no fdiipiriturc cllctt<» iin i>l»tflnir-<l If, howcMr, tins non 
cIToctne do<ie is still further detrt » cd «i tint flie\ nn. infinitesinial, Incd 
berger and Mitn tlan ob erictl n't”* in ttmjKrutnn. In normal guinea 
pigs the injcttion of n fonigii protiiii, ns wpll known, also c.itLCs fircr, 
blit FruHll>crgir and Mita show tint tin quniititv iirct«sur\ for this etTat 
is mam tliou inds nf tinus hvs iti Miisiitml guinea pigs tinn m normal 
ones. The stra emploMsl lo I ru-dWrger ami Mita were hor'H and «lin.p 
«en, which were u«id as fre^h as possibU Imth for sniaitiz'ition and re- 
injection Ih n judicious snrntioii tn the amount of foreign protein in- 
jected, and in the iiiferinl lutwi-cu injections f riedlurgir produced eon 
tiniioiis remittent ur intennittcnt fe\<r in stnsitircsl pimea pigs. Thu 
protein feicr hi (\pliins as the result of protiin igi pnxlncts which 
are formed bj the Iwh from the injected jirotun, this digistiic clp^Clt^ 
which the normal org-ini ni |x> esM-s is enonnoiisU inert insl m the scnsi 
tizcd organism bieauH Fj>ceilic aiitilsHlies an. pits-int whuh facilitate tht 
fornntion of tlu o p\ rogentc tsmipoiicnts fn>m the pnitcin molecule 

\anglnii nlv> has indi {lemh iitlj pr««iluetd in anmnls nil the lanons 
t%|)cs of fe^er whuh an. nut tlininlh h\ the nijcs tion of a toMc prottin 
friction Uoth In. and Fricdlicrgcr gue lnghh Bii^gcstue and stimulating 
applications of tlusi facts m ng-ird to tlu tempt ntnre nictioiis of tin 
acute infi'Ctious di«ci<ts 

Local Aoaphjlajtis — I-ocsl rt at tints occur m fin. sensitisetl orgnni m 
when the fonigii protein is iiijectetl iiitraciitnncou«h, Mibcutsnconsh or 
into the conjiiiictna or trncliea Tin ©phtlnlmo-rnction of UolfTLuncr 
and Calmette and tlu skin reaction of ton Pmilict for tills rculosis pmli* 
nblj belong to this class The markctl locil miction known ns \rthiis 
phenomenon sortes as the t'pc mction and his been de cnl>cd bricflt on 
page ')( It nin U nddetl that S*!iltclit and Vhwinkir found tlu m 
hltrited ctlls of ibis hx’il nactioii to bt Inrgih eosmopbiles The effects 
obtained bj local applications of the antigen to arteries and jieracs (Fruh 
lieh Tamanoiiclii Gu> and Siulliard) hati nlrtnd% lirxii di iriKd 

When scnsitircd guinea pigs aro allmud to inhale a fine spray of the 
foreign protein 1 rudbcr„( r obtained piiemnoninlike changes in the lung 
Ishiokn, witli tlie samo proctdiirt ohtaincil onh slight luii„ (hunges, but 
obsened dehnitc lesions whin the fortign serum w is iiijcitt“d into the 
trachea The qiiaiititus mjitltd wen ur> small (KljfoOlcc Iheim 
jontj of the giiinci pigs showed ginuino piieumomns when killed Ihc 
pneumonia was lobar in t>po, thon^li a whole lolx, was nreh iinohid, 
the bronchi were not infliimd and the niveoli contained Icukocjtes, fibrin, 
and red corpuscles All the lungs examined showed a more or less pro 
nounced cmphjseina which Ishioka considers nn important factor in the 
production of the pneumonia 

Local anaphjlactic manifestations ma^ also be called forth b\ means 
of conditions which Aner has described ns nn auto iiioonlntion This 
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lation of the vasomotor center The respiratory symptoms in the dog and 
guinea pig, howeier are probably not due to a primary effect upon the 
nervous center^ In the dog thej are best explained by an anemia of 
the higher centers which is bccondarj to the drop m blood pressure and 
this also accounts for the stage of excitation and the following depression 
The respiratory symptoms in the guinea pig from beginning to end are 
very likely «econdarj to the asphyxia wliicli begins as soon as the protein 
IS reinjected intravenously 

The rise in temperature, nausea and vomiting maj possiblv be due to 
primary central effects 

The diarrhea in dogs is probably largely peripheral and is caused by 
the congestion of the mucosa the increased secretion of the pincreas and 
especialh by the strong contractions of the intestinal musculature 

Besredkas experiments on the protective action of ether anesthesia 
in the anaphvlaetic reaction of the giunei pig do not demonstrate a cen 
tral action of the anaphvlaetic reaction becau e ether can es a broncho- 
dilatation, is Dixon and Brodie have shown and this bronchodilatation 
probablj neutralizes or reduces the bronchoconstrictor effect of the rein 
jeotion Morphin, chloral bjdrate, and unthan also probably owe their 
effect to the same action on the bronchial tubes 

As another proof that the higher iiene centers ire the seat of inaphv 
lactio reactions Besredka and btcinbardt adduced the great sensitiveness 
of sensitized guinea pigs to mtraceribral injections This, however is 
no ngid proof, for the results following such in injection maj just as 
well ^ duo to rapid absorption as the brain is richlj supplied with blood 
vessels. 

The protective action which trephining exerts on the guinea pig 
according to Fnedberger and Grobtr, is difficult to explain unless vas 
cular shock and consequent poor ab orption wyro produced bv the operation. 

It IS therefore seen that the central nervous, sjattm on the whole seems 
to occupy a surpnsinglj subsidiary plicc as fir is primary aniphvlactic 
changes are concerned That a largo number of econdarv reactions occur 
in the brain and medulla as the result of peripheral auaphjlictic changes 
IS of course obvious 


ANAPHYLACTIC MANIFESTATIONS IN MAN 

Serum Disease — The best known example of anaphvlaxis m man is 
the sjmptora-coinpicx called serum di«easo bv von Pirquet and ‘'chick. In 
a classical research these authors investigated the functional disturbances 

Serum disoase may »t 11 be ebosen an fxaiD]>le of anaphylavis though Co«a 
lo-'ically xtludes it as a eymptom«>aipl x »h re no unequi ocal e idence has yet 
been furnished that it really is an anti.^ aatibodv reaction 
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into the independent ooixbml rmulatioii of tlie fensitizcd nnirml canoed 
oiil\ a olitht truioicnt Itmoriiift of llu prt'Osim Wien, lionercr, 
tlio cnim was inji-<tcd into the tnink a tipjcil persistent drop of blood 
pre «iire took plaio 

This tine ixiHnment of IVirct? niid 3 i tnbres shows obvilntcl) that 
the ccntirs of tin nuslulla and bmiii, csjH'cnl)> the contnl vasomotor 
inoclmnieni ha\t no pirt in pn>diictit^ the drop in Mood pressure The 
amt authors ul u dinionstraliHl that ufttrdestniction of the oonl and sec- 
tion of the lapjsMiip illn tit ntms n drop of Mooil pnssnrc, nciertheless, 
residts when tlic anitml is ninjecteil for the llicn fore, it his l>ecn 
dchniteh (stahli litsl th it the luislidia and hram cm rt no ciu*itnc clTctt 
upon the an iplnliitic drop m blood pressuri 

Tint tht tipodi annphilictie Jniif, in the (jtiinei pi^ is due to per- 
ipherd cnu«os, ind is entircK indtiKiidtiit of the etiitral iicnoiis sistcni, 
wnsshowmbx Auirniid Itwisandh} S.hiinrnnd ^tra«iiiiii, who obtnincil 
tlie ttpicil rt poll c after scttioii of the i and destruction of the hrun, 
medulla and spunl oonl A still mon strikiu" proof wis furnished b> 
bchultz and In Dale who pnidimil iho tipit il h ictions m isoliteil organs. 

Tht canlint cliunsts which art found m tlit nnnphilnctic rciclion in 
the rabbit wtrt obtiimsl h\ \mr afitr seetion of the lapi and dostrue- 
tioQ of the curd iiiotliilln and bi*d hrun, einlinc nniplu lists wii de- 
scribed b> Iniinov in the exei tsl he irt of wn»itircil gmnci piffs after 
perfusion with the antigen and C«»en dcmonstrafid plniiologicallv, eon 
tnetioii of the piilinonnri arttnnl tirtiiil after dntli of the nhbit on 
perfusion with the aiiti,.eu I or tht t nnnpluhctic alterations the centml 
nenous si tem is njTun not necessir} 

The local iniphilietic nnctioiis tipifietl hr Arthus phenomenon are 
probihh al 0 prudiittd mdepeiidt nth of the central nenous sistem, 
though this Ins not ict U.tn protctl it is tiiflievdt at hist to conceive how 
the ccnfnl nenous sisttin rouhl Iv the chief fnelor in this di«turhiincc 

It must Ik. ob-ened tint the e\jHrmKnts when, the ttntml nervous 
SI stem W1S dcstroietl or where the tipied rciction was obtaiuetl with the 
excised orgin onli sliow that the hrun, inetlulla and cord arc not ncccs 
sin to ohtiin the tipicil result, thei do not jiutifi the inftrincc that no 
reaction occurs in the ccntnil nenous axis lligid CMdencc for such a 
statement has so far been fiimi hed oid^ for the Mood pressure drop in 
the dog, where the higher nenous centers wen miintnincd in a state of 
intcgnt} h} a cross circulation from a nornnl nniinnl (Pcircc and 
El cnbrci) 

There is no de6nito eMilence that the higher nenous centers are 
primarih affected m the nnipliilactic rciction Tlio imtiil respiraton 
chinges ohscniMc in the rahhit which sometimes occur hefore the Mood 
pressure declines arc pcrhips duo to a ocntrul elTect Tlio initial rise m 
Mood pressure in the same nnimil nt-n perhaps nlso he caused hi a sfimu 
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Edema ma\ be a pronnunted 8^mptom during' the serum disease, its 
location IS similar to the edema of nephritic origin, tirst the face, then 
the dependent parts of the l>od> As a ruh there are no 8>Tnptoms of 
kidney irritation and the albiiminuna, nhen it does occur, never exceeds 
0 25 per cent This ilhummnria \ihen present is noted hrst during the 
econd and third neck, and not immediately after the serum injection 
The edema persi ts throughout the course of the serum disease, but begins 
to decrease shortly before the end of the discisc This decrease in edema 
has the simc prognostic mIuc as the decrease in swtlliug of the hmph 
glands , both indicate that the end of the serum disease is at hand A on 
Pirqnct and Schick consider this edema as a primary symptom and not 
as a secondary effect of kidnev congestion or inbufficiency 

The mucous membranes are onl\ evccptionalK inrohed diirin„ the 
scrum diaeise, hut in a mimbir of ca <s a diffuse bronchitis and bloody 
diarrhea were observed causal relation hip between these disturbances 
and scrum disease ion Pirqiiet ind bcliick onsidcr probable onlv for the 
diarrlica It will be remembered that diarrhea is a prominent feature m 
the anaphylactic reaction of the dog 

Reinjections — If a patient has been once subjcited to the action of a 
therapeutic serum especialh if large amounts were incorporated hia re 
action to a subsequent injection vanes m a definite way 

1 After an intenal of twelve to fortv da\s an immediate reaction 
occurs which may be loeil or ,»eiieral or both ithin twentv four hours 
after the injection the local swelling increa«cs markedly in size and 
urticaria and fever appear the svmptoms last only one to two days as a 
rule but may be quite severe There is practicallv no incubation period 
It 18 barjlv necessary to point out th it the local edema following the in 
jection corresponds to Arthns, phenomenon in the rabbit 

2 Vfter on interval of one and anc-half to six months an immediate 
and an accclerited reaction miv occur The accelerated rcar“tion is one 
where the incubation period is shortened to five to seven dijs The 
symptoms are the same as those olfecrved after a first injection fever 
evanthems, edima etc The* nceclerated reaction may al o last only a 
single day but like the immediate reaction mav he qiiito everc 

o After an interval of more than six months only the accelerated 
reaction IS obscr~cd as a rule 

The time intervals given above for the appeanuce of immediate and 
accelerated reactnus must not be token m a rigid ense, as many varia 
tions oceiir Coodalc for example oliserved an immediate (after thirty 
minutes) and an aocclcratcl reiction (after four davs) in a case which 
was reinjected subciitaneouslv sewen years after the administration of the 
first do«e On first injection this individual showed «enim disease after 
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«liich occur ui n pcrcciUnpe of nficr Binpic or rcjK’nlcd nijoctions of 
tlicnpcutic ?cra in the human auliject ^rniin di«cn«e h clianctcnzed 
h\ fi\or, <»kin eruption^, autlliiig of tlu l^mpii plniul^, txh tin, Itnkojwiua, 
and joint sMiiptoim Ihe gtncril ooiiditioii, ns a rule, is excellent. 

The oinet of the s^nlpt()ms do<s not occur nt once after the lirst injec- 
tion in till, prnt inajontN of but oiih after a quite definite period 
of incuhition usunll^ <ipht to twrito da%4 The nniniint and channlcr 
of the seniin appiriiitl\ trert no effect on ihi durnfum of incuhation, 
nor IS the incuhation period referable to a dilncid absorption for tlic auti 
toTic effects of the sera injected art cterted a few hours after injection 
Mo^eo^f^ quantities as Inrpi as 200 et of srnirii Ii ut no definite suoll 
ing tweiitc four to forte eight hours after a sulcutanoous injection 

After the pi noil of incubation ftxer and skin eruptions dcsclop Tlic 
foror is one of tlie most constant acmptoni*, and ina\ last from a ftw 
d‘i\8 to si\cril wetks It ina\ Is of a eoiititiuous or rimittcnt fspi, on'l 
ina\ reach 104® !■ and oiir Tlit qiiantitx of seniin uijccftd Icirs a 
dchiiitc relation hip to the ineidenecof si rum di (ii<c after small amounts 
of sc nun not more (hnii 1 > cc , aUuil I* |m r «< nt shouisl fi \tr, but offer 
till injection of 100 to 200 e i , S » js r cent of the i isi's should the si rum 
disease 

The skin eniptious present a gnat annita of fonns anil arc inostU 
do el\ associated uith the fmr, Iluv miic U urtu irinl, searlatiiioul 
morbillous or polMtiorphous exaiitliems UeunlK the firit exiuithcm ulueh 
appears lielonga to tin urticirinl group fhc first crop lasts a short tunc, 
but new ones niaj appear in other pluecs for dais Ibo c'canthcnis u«ualh 
appear first nt the site of iiijeclioii, the sueieeding ones pimrilli affect 
simmctncil parts of fhc Uk!> Jlic cxaiilhims, like the fcicr, ina\ last 
from a few dais to scieral weeks 

i’n.ccdinp the appearance of the eruptions the limph glands draining 
the site of injection often liccoinc ciilarpcil and tinder The enlargement 
increases and becomes general ns soon ns fticr iiml skin eruptions dciclop 
The glandular siielliiif, decreases shortli licforc the ginenil scniiii disease 
process abates, and is therefore of progimatic a aluc 

During tlio incubition piriwl tin luunber of Iciikocitcs is inodcrntcU 
increased, but an abrupt diminution takes place on the appearance of 
scrum manifestations 'Ihc Icujcopeiin, mIiicIi is almost cntirdi due to a 
diminution of the paljinorpliomielcar ti-pc, lasts onli a feu dajs, and 
then disappears abniptlj 

Joint simptoms art quite infrequent, but are ven painful when pres 
ent Thc^ occur chiefly in the metacarpophalangeal, the wrist, and 
knee joints hut examination reioals no ohjectiie alti rations Von Pir 
quet and Schick ncicr obsened am permanent disabiliti ns a result of 
the c joint symptoms Tor treatment the aiitliors iidiiso cooling lotions, 
the administration of salicylic acid prcpirations gnic no relief 
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Edema mav bo a pronounced a>mptom during the serum disease, its 
location 18 similar to the edema ol nephritic origin first the face, then 
the dependent parts of the bod> As a rule there are no symptoms of 
kidne;) irritation and the alhuminuni when it does occur neier exceeds 
0 2^ per cent Tins albuminuria nten present is noted first during the 
econd and third -ncek and not iramcdiatelj after the scrum injection 
The edema persists throughout the course of tlic scrum disease but begins 
to decrease shortly before the end ol the diseis^ This decrease m edema 
has the same prognostic laluc as the decrease in swelling of the lymph 
glinds both indicate that the end of the enim disease is at hand Von 
Pirquet and Schick consider this edema as a primary symptom, and not 
as a secondary effect of kidney congtstion or insufficiency 

The mucous membranes are only exccptionallv involved during the 
scrum disease hut m a mtmhtr of cases a diffuse bronchitis and bloody 
diarrhea were oh erved \ causal relationship between these disturbances 
and senim discisc von I irquct and Sihuk consider probable onlv for the 
diarrhea It will be remembered that diarrhea is a prominent feature m 
the anaphylactic reaetion of the dog 

Reinjections — If a patient his bicn once subjected to the action of a 
therapeutic serum cspeeiaUv it Urge amounts were incorporated his ro 
action to a 8ubse<iuent injection vines in a definite way 

1 After an interval of twelve to forty davs on immediate reaction 
occurs which mav be loc il or general, or both \\ ithin twentv four hours 
after the injection the local swelling increases mirkedh in sire and 
urticaria and fever appear the »vmptoms last onlv one to two days as a 
rule, but mav bt quite severe Iberc is practuallv no incubation period 
It IS hardlv neeessirv to point out that the local edema followiUo the in 
jcction corresponds to Arthus phenomenon in the rabbit 

2 Atfcr an interval of one and one-half to si-c months an immediate 
and an accelerated reaction mav occur The accelerated reaction is one 
where the incubition period is shortened to five to seven days The 
symptoms are tin sinie as those oh trvtd iftcr a first injection fever 
exantlicms cdima, etc Tlie accelerated reaction, mav al&o last onh a 
single dav, but like the immediate reaction, may be quite severe 

3 After an intenal of more than six months only the accelerated 
reaction is ob&cr^cd as a rule 


The time intervals given above for the appearance of immediate and 
accelerated reactions must not he tikcn in a rigid sense as many varia 
tious occur Coodalt for csunple ohserved au immediate (after thirty 
imnntca) and an accelcratcil nactiou (after four davs) m a ease winch 
was reinjected subcutancmslv seven vears after the administration of the 
first dose On first injection this individual showed scnim di easo after 
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an iiiciilnfioti period of ciplitecn Goojlnle’s enn nl<vi sllitstrntcs tbc 

length of titiu that niitizatson ina\ 1>c nmnit iitieil in man 

The mum diatc reuetion, local, ns well ns general, is sometimes obtained 
on first injistKiii but \on Ihnjuet and Vliitk eoiisidir tin ncctlcraleJ re- 
action as pnicticnlU pathognomonic of the fact tint the patient has l»eon 
treafeil prcMoiHh nithsenim \onlbkaa howttcr, nljsentd a case where 
cornpiratnLK frtsh Ptnim (two inniiths old) prodnccil an nccelcritetl re- 
action m a child nhith was iiijeclc«l for the fir t tunc 

Th( frtqiietiea with which the Ftrnin di t i«o occurs depends largelj 
upon the nnuiiint of scnim injected 1 omitrh, whtn 100 to 200 cc were 
inj<ct(d ann I’lrquet and ‘Mhick oWracd the seniiii di ea«e in 8> per 
cint of the casts ith tin ndiirtion in <]uantit\ necc<sara to ndmiiiiatcr 
the projKr niuount of nntiloxie units lo '» (o 1 > cc the pfreentan sank 
to nl)OUt ti This diminution has nl o Iksii oli-^rard in the rtinjccted cii cs 
Acmm cr collected nine hundred ca«<s wlmh hid U’cn injectid twice, and 
one hundrccl and two cas(s which had reieueil three to fi\e Bcnim in 
jcctions ncicrthehss onU forU two (1 per cent) de\eIojx*d n senmi 
OTanfhem ''till more mnnstmg ««s Acmmers ohsin/itien that not 
one of the p one tliou«aiid and two rcmjccliMl ci«es divilop«d serious ana 
pin lactic reactions 

An olison ation of von R. kav «otnis to show that tin character of the 
sonim mn> pla\ a rile in the frequnica with which (rum exanthemata 
dcaclnp In lOOs \(in Ib>kna noud that 10 out of 1'' t eases (lOpcrctnf) 
dcMloped the serum di«(a«« but in 1000 the numlier increased to 2*15 
per cent (4 1 out of 1^4 1 All the 1**00 injections had 1>« n made with the 
eeniin from one hor c and von lb«kn% concludes that the increased occur 
rcnce of eniin disease was n«cnbiblc to 8<imc indnidual peculiantv of 
the horse which funiislied «U the penim 

Other Anaphylactic Manifestations In Man — Strum disease, as 
charactermd b\ the immediate and ncceleratid rcnctidiis ui man, is not 
the onh nnaph»Ia<fie clToct olisinaWe m man Cases of collapse, and 
even death, have Ixcn rcjHirtwl afttr the injections of small quantities of 
serum, tliough these accidents fortniiateU an rnro The svmptoms oh- 
sen able under these conditions bear pome resemblance to those ob orved 
m the lower animals, and it is probable that tlicir causation is tbc same 
A few examples ina\ be gmii fo illustrate this A on Pirquet and Schick 
report a case which was reinjetted with Id cc of serum twentv seven 
dajs after the first injection IVithin ten niinutcs the site of injection 
showed redness and urticaria a short time later urticarial patches ap- 
peared scattered over the liody Fifteen to twentv minutes after the lu 
jcction the bo\ began to vomit, liis eyes rolled inward, the extremities 
booamo cjanotie, salivation omirrcHl and the pulse was no longer! 
palpable After the application of stimulants and warn packs the bo\ 
rccov cred 
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This case probably suffered from a severe drop m blood pressure, ■which 
was caused b-v a paraljsjs of the vasomotor endings of the gut, similar to 
th It obtained in the anaphylactic dog or a weaheiiing of the heart such as 
occurs in an anapbvlictic rabbit or by a combination of these two factors 
The first injection of horse serum has bttn followed in a number of 
instances bv collapse and death with symptoms which are \ery sugucstivc 
of tho c which occur m the dog rabbit and guinea pig Gillette has col 
lected a number of cases from the literature where the injection of anti 
diphtheria serum caused collapse and dexth under 8\mptoms which sug 
gest the picture of acute senim anipbjlaxvs in the guinea pig and 
rabbit In this collection of 30 cases 22 gave a previous historv of rcspira 
torv trouble especially asthma On injection some of them showed a re 
markable dyspnea and even con'ulsions while the pulse remained full 
and regular A picture of this tvpe rcsombits the anaphvlaotic reaction 
in tho guinea pig Jlcreover in 2 cas<8 the lungs were apparently 
larger than normal on autopsy In other cases the injection produced 
a feeling of au'viotv, depression cyanosis and complete collapse, asso- 
ciated with a feeble pulse Ca«e3 of this type undoubtedly indicate 
disturbances of the heart and circulation such as may be observed in the 
rabbit and dog during the anaphrlactn reaction 

Disturbances of the ga^tro intestinal canal have already been men 
tinned yon Pirquet and Schick reported 2 eases la their monograph, and 
OotUtcin called attention to i hemorrhagic entcntis VThich was observed 
a number of tunes on autopsy 

Reactions after Intraspinal Injections of Serum — Espcciallv severe 
and sometimes fatal ca*es have btea reported after intrispinal injections 
of antimcningitis serum and these reactions have often been asenbed to 
anaphylaxis Although anaphylactic re letions can easily be obt lined from 
tlie spinal canal, as Besndka and Lisvifsky have ■sbowu in the guinea 
pig neverthelc«s a study of ome of the human cases yvhich arc fre- 
quently quoted as examples in the literature even by Besredka, does not 
bring conviction tint they are nndoubteiUv anaphylactic To illustrate 
this statement the yvell known report of Hutinel may be mentioned 

The paper of Hutinel for example reports 4 caaes of deith after 
the intraspinal injection of the Doptcr antimeDiagitis serum and protocols 
are gneii of 3 Two of flic ca es died after an intraspinal injection of 
30 cc guen after intervals of throe and fire days The intraspinal in 
jections before this yvero given daily Tlic arraugement m time of the 
injections docs not suggest that a high degree of sensitization could be 
produced The incubation period is exceedingly short only a feyv days 
moreover the duly injections ought to hive produced the so-called im 
munity yvhich is obtained in guinea pigs by the daily administration of 
massive doses of erum In the iLirtl ea e ISO c e. of «enira yvns injected 
in tofo 40 of them subentancoiislv serum disease deyfloped after 
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<!c\(ntccii (h\s niid lusted nj-Iit Vnotlitr iiitraspuial mjottion of 

20 cc Mas iidmiiiistind f«rt\ four iift<r tin Inst oii», l>nt onlj a 
pcmnl urticini without ftvtr ilo\c!opid in thm hours and disapjmrcd 
III t\vent\ four ( miuihsIi it« n irtion of \on I’lnjui t and ‘schick) But an 
other intrispinil injiKtimi of 10 pc f.n<n onlv fin d'l^s after the 
list one ciu isl death lien ngniii the period of incuhition is ti» Imrt 
for a hiji eltf^ret of Mtisitmne s, tnnn-entr lh( pittcnt plintild still haic 
Ixan iiiori or h s refrietors from (lie pnMoiis injistinn The eleiitU 
that ainjih\hiMs la the « iii t of de itli is ^tr^np,^he neel atill more hi the 
clniienl sMuptoiiH and the h|Mssl with wIikIi the\ diMlopeal Ml do 
\clopeel sMiiptoiiis shortlv or iiiiiiicdinteK after the iiijeetioii which are 
ohennhie. after a ripiel ri e in nitritraiiinl pri->>stirt hspcrextension of 
the liixh w itli eir witliout 4s>iivulsi4)iis, and 8uh isjucnt roiin Imiueelntc 
rcspein IS wire, alsi eilicnesl In Ihsrcdkn when acnim was mjevted in 
trispiinlh III guinci JiitT', whilt the an ipinl ictic a\niptoins appeare^el onh 
one to tne immitC'S after the injeetmn In Ilutititla Ci«e I the svinp- 
toms arc d< erUxel more do <h the respirition \rns e^trimth slow and 
irre^ilar tlu in piraiiou slow and moi«s, the expinlions short and fol 
lowed b^ lotit. pui«is I’lipillarv niiel I'onnal relieves were alwlishcil, 
the fict w IS ctilel luiel pdt the extriimties svanotic As the s'lnptonis 
per isted lutnhir piiiiettiri was |Mrfoni)ed after fixe inimitos and ^0 co 
withdrawn with t i«< Hit nspirition iniproxisl at onct, the fico 
^'iincsl color hut the <x>iim {Mr>i<i«d and the pitunt dieel after one and 
one-half hours Hu teuii<e ratnri rtinaiiicil iionniil 

In this i ist 1 1 t als) the sxniptoms w<re at lt««t parth duo to cerebral 
pressun In all the t cisxs it appesrs unlikdx that nnaplnlaxis caused 
the sMnptoins thc\ win prohihh diu to on incm«ed pressuri in the ecu 
trnl ncrxous sxstciu a siipposiimn which is plmisfhciieel h\ the fact that 
the trum was nppinnth iiijcttcel xxithout first xMthdriiwing an equal 
bulk of spinal iluid 

The ca c reported In Gnsez and Diipinch pnibabh liclonps to the same 
citcgorx A pKiint resemni iiilmspiiulK 1((0 ee of Doptir and Hex 
ner eniin gixcn in six injections during eiglit daxs After twentx time 
daxs another injection was netissarx In ordir to axoid anaphxlaxis the 
authors injected 2 < c of Ilixmr semni intrispniallx anil wnifoel thn.'e 
hours for dc sensitization to estahlisli itsilf Ihen 40 cc of llcxner 
Ecrnm xcas nijixtid Aftei "0 cc was in the heul xxas retracted 
xiolentlx and fibrillirj ceantractions appcartel, the patient xxas scmi 
comato 0 xxith stertorous respiration, dilated pupils, txnnotic face, and 
threadx pulse Ncxtrthclc»< the injection xxas exunplctcd The patient 
recovered sw iftlj as from a slicp at itc the authors 

In the'C cases of Iliitind and Orxsez and Dupuich the dominant role 
attributed to anapbxlixis in flic production of the sxmptoms is tliercfore 
at least open to quo tion, and thex should not bo cited ns undoubted 
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proof Willie mtraspinal injections of scrum undoubtedly ma\ produce 
amph%hctic reictiona tin. frequeno of scitn. iinplnhctic eifects bas 
probably been o\ ere timated and tbe^ can under no condition be considered 
a contra indication to llie therapeutic n e of the enim 

Food Idiosyncrasies — Thin, an numerous, cises on ncord where the 
ingestion of certain protein loods such as eggs pork inilk, and sea food 
in general produced rnirkcd mictions At least some of tlie&e cases are 
true examples of 'inaphilaxis, for pissne sensitization of guinei pigs Ins 
been accomplished uith the sera of some of the e piticnts These idiosyn 
crasiLs may he so marked tint tor eximple the application of egg white 
on the skin or mucous niemhrinps max produce a evere reaction Stnsi 
tization in these cases was prohnbh icwmplishcd throUj,b au abnormally 
permiable respiraton or gastro mtcstm d mucosa or the tendency max 
La\e been inherited The same cxplamtion prohabU applies to thDSC cases 
winch react severely to the hrst injection ot horse strum and here also 
inhalation, ingestion or herediti mav •xphin the sensitized state 

Hay Fever — This disease is pr< biidi al o on eximple ol anaplivl xis 
and 18 caused by the proteins ot vinona pollens The disease does not 
deielop before the fifth icar and miv not occur until adult age It is 
therefore probiblv acquired and its acquisition is apparentli aided bs 
an abnormal permeability of the in«,il and intistinal niuco e 


PASSIVE ANAPHYLAXIS 

The injection of an animal with a foreign protein is not the onh waa 
m which «i nsitizatinii can It produced Tho «cnsitized state ma\ also bt 
pstabli bed ba injecting into a normal animal the blood or serum of an am 
mil almdi scnsiti/cd Ibis important fact tint the stiisitized state is 
transferable from one animal to another was discovered be Ga\ and “^outh 
ard and bx Otto for finigii emm and he Richct for toxalbumins In 
active ainphxlaxis then fore a reaction lioda or antibodx i formed which 
carries the properta of cnsitizin,.. against that protein to which it owes 
existence Because a reaction body is formed in actnc sensitization the 
proteins wliuh pmduce anaphxlixis an often called amplixlaetogcn thus 
classing the ainplnlactic reaction with tho other well known immunitx 
re Ktions 

The transfer of the sensitized state mav be obtaiinnl not only between 
animals of the same species (homologous sensitization), but al a between 
those of different spe-cies (lictereil 'giras «ensiti2atnni) proaidcd that the 
animals employed arc mammals for the attempts pissivelx to en«itize 
inanimals from fowl or xice xersa haxc failed The animal emplovcd 
mo t frcqiiuitlx for the production of the anaphxlactic reaction bodx is the 
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e('\cntc<.n <1^^8 mill la«to(l <li\s Atjotlur iiitrT«pinnl injection of 

20 cc was udnuni tind fnrtv four du\8 aftir tlu Itiit one Imt onU a 
ginonl nrlicini willmnt ft \Dr dr\tIo|Ksl ui tlim hours and diuppcarcd 
m twoiiti four ( iimiiMliiifi rinitimi of \oii 1 input nnd Sliick) I5ut an 
otlicr iiitri«|uii tl nijiHtuiu of »0 c< oiilv tiio diis after tin. 

li<st one cm (d deith litre tlu |Krio<l of incnhntinn is too short 

for a di^n c of w n-otivt iie >» inrm'ott r, tin patii nt nlionld still Inu 
Ih-ch tiion or li s nfruforx fn m tlu pn\inu< injettioii Tlit dmilt 
that amplnlaxii the cm t of dt itli is freiipthciKd still inori lo the 
clinual SMiiptoiiis and the siuhhI uith wliuh tlui diitlopetl All do- 
itloptnl sMuptoins hliiirth or iininctliutt U after tlu injixtion uhich art 
oh < r\ ihlt after n ripiel ri e in intnrrniual prc^siirt hijurcxtcn ion of 
tlu lioeh uith e>r without <'on\ti)sionx one] suh t-epiint conn Iniinedntc 
rcxpoii ts wen Ill'll ole'erM'el lit lie rrelkn wlun scrtini was nijectoel in 
tri pinalls m jpiiiici pi^^ while the ainplieluttic SMiiptoiiis iipjanrcd onlv 
OIK to ti\e uiiiintcs after the injection In Hutimls Ca«( I the SMnp- 
touis arc dt tnlieel more eloxeh the rexpintion wa« cxtrcincis slow and 
impvilir tlu nixpiratuui slow and iioi«\, the exjuntinns short and fol 
lowcti h\ huip pines I’iipillar\ one! eeirm il rrlhxcs wert nUili hed, 
the fict was mid anel pik tlu tstrttmtios evnnotu \9 the svinptoms 
persisted luinlnr pnnotun wa« |Krfe»nniel after fiie inimiles and 0 co 
withdrawn witli ta<<. Hit respirition unpnweel nt once the face 
gained color but tlu entiia jh r i<teel anel the pitiint dice] after one and 
ono-half litiur* ilie tcni|>< rttnre remaineel nornni 

In tins la t ei 0 alvi the «Miiptenns wen nt ln«t pirth due to cerebral 
pressure In all the o ci«cs it npp< ire iinlikch that miiplitlnxis cniscd 
the sMiiptonis tlle^ wen pnihil h elite to m imn ised pnssnrt in the eon 
tral ncrious sistein a supposition whirli is stmijitheneel li\ the fact tint 
the strum was nppirciith iiijectcel without first withdrawing an equal 
bulk, of spiml lluid 

Tlicci i reported In Gnsoz and Diipiuch prolnbh belongs to the same 
catcgor\ A piticiit retenexi iiitnispin ilK 100 i e of Dopter nnd Ilex 
ner enun gi\cii in six iiijie turns during eight dn\8 After twenti three 
da^s nnolhir injection was luicssxn In orelor to nioid nmphtlaxis the 
authors injected J < e of I lexiie r sc rum iiitrispimlh and waited tliKX 
hours for de cnsiiuition to tstnUisV itself ihin 40 cc of Hexwcr 
scrum was injextccl After 10 ce was in the held was retrnctexl 
cioicnth and ftbriihri eontrictioiix appexred, the piticnt was scmi 
comatose with stertorous respiration dilated pupils ecnnotie face, and 
threads pulse Ivcicrtliclc s the injection was completed The patient 
rccoicred swiftls as from a sleep state the nwthor* 

In the c cases of Ilntinel and (Irjser nnd Diipuicli the dominant role 
attributed to auaphalaxis in the production of the scanptoms is therefore 
at least open to question, and tlicj should not be cited ns undoubted 
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proof Willie intraspmal injections of t>crujn undoubtedlj’ nia^ produce 
fltnpliilaehc reactions tbt {nqnencj ot p\ere mapbilictic elfeets lins 
prob ibly been o\ erebtimated md thej enn under uo condition be considered 
a contra indication to the tberapeiitic ose of tbe enim 

Food Idiosyncrasies — -Tliere aie muncroiis ci cs on rciord ubere tbe 
in^e tion nf certain prottiu foods sudi as ei^, pork, milk and sea food 
in gtntral, produced m irked rpsctions At hast some of the c cases ire 
tme examples of nnapb\laxi8 for pa si\e sensitization of gumci pigs lias 
been actomplibhcd uitb the cn ol some of the e pitients 111080 idiosvn 
cnsics maj be so marked that for example the ipplicitinn of egg white 
on tbe skin or mucous niembrints ma' produce a seicrc reiction Sejisi 
tization in these ciscs mis prolnhK xttompU bed through an nbnonmlly 
p< rmoablc respiritorj or gistro mtestinol muco a or the tendency may 
ha\e been inherited The same cxpl iintion probiblj ipphe® to those cases 
Mbicb react severely to the hrst injection of horse serum and here ol o 
inhalation, ingcstioo, orhmditi mn explain the sensitized state 

Hay Fever — Tins disci e is probahh ilw an example ol iinphvl xis 
and 18 esused bv the proteins of sarioiis pollens The disease docs not 
detelop before the fifth vtir and mi\ not occur until sdiilt age It is 
therefore probahh accjuind and its ac<|nisition is apparently aided bs 
an obiionaal pcrmcabilitv of the insal snd inustinxl mmi c 


PASSIVE ANAPHYLAXIS 

The injection of aii animal svilh a foreign protein is not the onh wax 
m which scnsitizition cm In prjilnccd The sciibitizcd state max al o be 
ostablislicd bi mjfctuij, into a niimiil animal the blood or •semm of an ani 
trill already uisitizcd Tins importint fact tint the sensitized state is 
truisfcrible from one inmnl to another was di cosered by Gay and bouth 
ard and by Otto for foreign tniin, ind b\ Indict for toxalbiiniins In 
active amplnJixis therefore i rpictiou body or antibody is formed which 
carries the property of cn«itiziiic against that protein to mIiicIi it owes 
existence Bcciii e a reaction body is formed in actnc ensitization tbe 
proteins whieli pniduce ampliylaxis are often ciiltil anipli\ldctogen« thus 
da sing tbe an iphy lai tic reaction yyith the other yyellknoMU immunity 
reictions 

The tinnsftr of the emitized state may bo obtained, not only betyyeen 
animals of the 'imo pccics (homologous sensitization), but al>o between 
thi>c of ditfcrint »poci(!> (hitimh^ius bcnsitizatioii) provided tint tbe 
animals emphyed are inimmil for the attempts paasndy to cusitize 
mammals fn.m foyyl or siet, yeni have fiilil The animal cmplovcd 
most frequently for the production of the anaplnl ictic reaction body is tbe 
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mbbit, and Uio ti«t is usinlK mndt in tin pinion pi^ Ix'causo this animal 
IS mon rcidiU pa««i\e In wiisitizwl tlim tin raLlnt or do{r 

A mfracton period is aKijis pro tnt ni tlio punoa pi^ nn-Iipu the anti 
senim is injoctcil hr t \ftcr intripi ntotionl inji'ction in tit piinca pig 
a twentN four hour inttnal is nmssm, hut this ponoil is fliortiiicd to 
f<iur hours uhoti (he and trtim is injeited intrntt housIn lioactiniis are, 
hoNNcNir, GhtanKsl in th< pniion pi^ nliin anti eniin nntigoii ini'cturcs arc 
injected intraNinnii«l\ ^mn tia rcfMttorN |>tno<l is nliNais present 
when the Uno miniMUiciits am injistisl sepurntclN, it is quite pi sihlc that 
the rt iction olitniueij nith tin iniTtnn is not one of jwissne flinphilaxis, 
hut IS pirhnps due to the funiinlioii of n pn on h\ the interactiou of 
antigen and nntKirum this aup|>ositiott is RtrLiiitthcnctl hv the oWna 
tions that tlic 6imnltnnrou« hut «<pnr ile, injection of nnti'cnim and auti 
gen (neh into a jupihir \tiii), or the injeition immcshatelv after the 
niiTturc, ns a rule priHluces no mction 

The ncecssitN of tl< inUnal iKtwstii the injertion of antibody and 
antigen is e^plaiiusl bN the assumption that the nntil>oil) undergoes certain 
changis in the putaa pi^ or eiitirs into ecrtiiin nintions Mitb organs 
before it is able to n act u ith the nntip n and prt>iluei the (h«cn c 

Conditions are fomcwlint diUtniit in pnssue niinpli\hiTi« of the nbbit, 
for here no intcnal is neces nrs iKtnoen tJu injection of nntibodN and 
antigen the nnimnl is imnu‘ilint<lN sensitized after tlio injcttion of the 
anti erjim and reacts ettn more |K)K<rfHlJN ulun the aiitipn is injected 
at once than if a tNcents fourhour intonnl is allowc<l to ehp'C More- 
over It lias betii shouii tint a spcifit locil cileina iiiun lie ohtaineil in the 
rahbit ulicn the antipn is iiijcileil hr t and the anti erum after twontN 
four hours in the gitim ^ pi^ this jimcsdiirc pri tents pi ire sensitizition 
Tilt sMiiptoms produced nnIkh pis-»i\eh stn itizoil aininils art injetted 
with tilt appropriate antigen nrc idinticil uith tlio o obtiined during 
active anaplnlnvis and evi>crimentnl ninhsis has cstnbli hod the siiuo 
alterations in passne as in nctnt oniphtlavis 

Tho ampin lactic rciction IxhIn Ins not lK*cn domonslnted m the blood 
of piinca pigs before the nnimil i(«olf lias liecn enisitized li\ tho foreign 
protein jsor cm it bt detected in the hlood during and for some time 
after, tho ampin lactic reaction It has, lioweNer, betn obtained liter m 
the antiamphjJaotic stage, and imi pmdiiee pissiu ecnvtizmon uhile 
the annml furnishing the antilod^ is still nfractorv to another injection 
of the antigen 

It 13 interesting to note that free antibodies cannot Im detected in the 
blood after a certain time, nltIioUp.lt the animal is still onsitizcd This is 
probibh to be cvplnincd bs the assumption tint the niitibodics remain 
sessile and do not leave tho cells forming them 

The Icngtli of time passne sensitization persists is onlv a fen weeks 
a test made after fifteen dais is, as a rnle, negative 
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Much tune and labor has been spent in the endeavor to identify the 
anaphylactic reaction bodj with precipitin but the outcome has not been 
a decisive answer for or against this view Longcupe has recently stated 
howeier that in the white rat sensitization ind precipitin formation art 
entirelj independent of each other for horse serum failed to sensitize 
this species of animal hut produced, nevertheless prccipitins in fairly high 
concentrations Longcope u cd all the ordmirj methods employed to sen 
sitize and reinject the te‘»t animal as criteria for the shock reaction he 
used the symptoms produced by histamin and peptone injections. Et 
periments on the uterus of vir^^in rats treated Mgorouslj with prepara 
tory injections of bor o senim and tests for shin scnsitivene s also gave 
negatiye results Though Lonj,cope a results are clean cut jet it must be 
kept m mind that the absence of the ordinary signs of an anaphylactic 
reaction does not necessarily mean that no anaphylactic reactions occurred 
It 18 eoncciy ible that the anaphylactic reaction in the y\hitc rat as yvell 
as in the monkey may bo quite different from that oh erved m the other 
laboratory animals ayherc involuntary mu<clc ch lUgcs dominate the picture 
Possue sensitization can also be studied m the excised organ Dilc 
has demonstrated tliat the uterus of a normal guinea pig yvbcn perfused 
for fiye hours yvith a 20 per cent solution of antihorse scrum from guinea 
pigs followed by a perfusion ot >00 cc Ringer olution gaye a typical 
tetanus when bathed m a 02 ptr cent solution of horse serum After 
relaxation and thorouf^i washing of the organ yyith Ringer solution the 
renewed application of horse «<nim bad no effect, the uterus was onti 
anaphjhctic Dale yras also able to resensitize the uterus of au actnely 
sensitized guinea pig after the propjrition had once responded and was 
demonstrably antionaphy lactic In this case mere bitlnng not perfusion 
for three hours m a 10 per cent solution of sensitiye guinea pig serum was 
sufficient to restore sensitization and the preparation now responded tvpi 
calh when normal horse serum was added to the bath solution As mere 
bathing m fho antibodv did not simitizc a normal utenis, Dale suggests 
that the cells yyhicli hayc onci held antibodies take them up again more 
readily than normal muscle cells 


ANTIANAPHTLAXI5 

After a sensitized animal has recoycred from the anaphylactic reaction 
it becomes refractory to another injection of the same protein I’liis 
refrictory state was first observed by Ottn and by Ro t nau and Anderson , 
Bewedka and Stoinbardt nameil this fate antinnaplijlavis A relatively 
short f lino only is ncee^sarj to bring on this refractory state, ind its length 
depends upon the method chosen for the incorporation of the protein 
after intraperitoneal injection on© to two hours are necessary , after 
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iiitrflMiioiis tlic octiiN nlmo^t immediately, tlio 

Ioii"(«ttimi inlLTMil I'tiieei m nfur Milmituiicoiis injt^lton This rapid 
di\ilnpinciit of antiniiaph\lnxi*» niidcn it j>o iiblt to f.i\t hrgt ninoimts 
of tin to a niHiliM uiimil without |irodiuim, sMiiptoins proiidfd 

tint tlip nutlet u i« injerfid n jH itrdh iti sun ill ninoiutts (Ih^rtdk i), or is 
infii cd intri\(iniii«h nttcr\ ^low «jMd (1 rudUr{::ir and Alita) \\hilc 
1 riLi]}H.r^t r u;d Mif i ■» jmxfslim |»n»lrt*ttd a? « rnh onli t<n fatal 

»Io«t« (time coiimiiiid duriu^ Iht injsxtioii wn« fifl\ to Pixts inirnites), 
Ihsritlka liu l^tn aide to pr«^t«xt sifTim t inott than two hiindn“d fatal 
do i H of tin iinti'n n 1 iu priKwliirt of Ile<re«lkn is ns follows In nctucls 
or pi i\el\ (iisuirotl piune i pi"H wlitn the fatal dos? is knoini, a fne- 
tioii of tins d(»«t IS injertul suKiit instsiish, intrnpentonealh, or intra 
M iuiu'«l> d Ins do e \ lei nntsH nfniust oik <»r two fat i! <lo ( s witlnn four 
hour* if fin \ Item itnip, d<i <* Wik adtiiiiii<fe« d iilN'iitaneoctdi, or wifhm 
fixe innnites if tin xaet niatioti w is iiitrixeiioiis Itepiatnl injections of 
this txjio jmdiiiJJx rn t the tolenmi to a Jn^h JeicJ lor example in 
tniinti |n;r* funifn’id with nihiiuuii i c nilns<ii<Mi«h killrd 

in four imnuli s In oni aniuial of fins v rn* l/J,t)no pc w is nijectixl 
intraMinusK with no naetioii afur t«n inimitoH l/iDO ec, the fatal 
dost was injKtid with n<» tlFwt nfitii l<n iiion inimifes 1/ cc was 
tolrnifixl pirfeetli ton mmiit<-< Iif<r I/» < c (one hiimlnxl fatiil dosts) 

< ni«id no n uttoii ■‘onitwhit lif«r i oi of nndilntid i^-, allniiniii was 
iiijcttid into the jiifnilar xciii Hits inji'otion of one thousand fatal doses 
paxe SMiipfoins hut the nnnini recoxtnsl npidlx 

On till hisis of the i rx iilts Itxxndkn xlws not hesitate to pixe ex 
plitit dirtxtions to the plixsieiuii hoxx to prorced when it is netc««ary to 
inject stnmi nitrnspinallx in order to axoid aiuiplixlactit coinpliialions, 
ftir JVsmlka minlions 30 ri«es of doilh xxhieh he nltnlnilcs nifinlx to 
anaphylaxis 

kntinmplnhxis occurs in the rihhit, dop and ilmihtlcsi m man, as 
well ns in tin punioa pip altlmiiji difTcreiieca exist Iwtxxciu the species 
The duration of the nntiannphxlnctic slnti is x<n hort in the rnhbit, and 
lasts onlx a few daxs (‘'cott) Giiinci pips howextr, winch liaxe been 
injected nitrnpcritoni allx rcjHitidK xxith lirgo doses of protein max ro 
mam nntiaiiiijdixlactic for loii^ periods of tunc nllbniipb tbcir blood shows 
the presence of niUilHidios Ixoscnnii and Andtrson Imxo produced an 
nntianapbjlaxis m this w ix xxhicli Listed for montlis Ihis proccxliirc has 
been called an iinminiizafioii bx some mithors, but it lias betn «boxvn bv 
cil that it IS redly a stntt of Iiteiit lixpcrscnsitixencss Wed proxed 
that the so called iiniiunic puintn pips prcparcxl by massive iiijictions 
arc really hxporscnsitivc, and will Biicciimb proxidcd that a sufficiently 
large dose of the antigen is injectwl mtraxcnonslx Their refractoriness, 
acLordiiip to \\cil, is due to the fict that the sessile nntiltoclics of the 
bodx cells arc protected bx the Higo amount of circulating antibodies 
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Other important facts regarding the production of antianaphvlaxis were 
contributed bj the «aine author Weil shoued experimentally that guinea 
pigs scnsiti/ed uitli fractional doses of antip^jn can Ll desensitized or 
rendered antiaiiaphjhctic with small doses while after sensitization with 
large doses, large amounts of antigen are necessary to acnomplish this pur 
pose The rea on is that the number of antibodies formed stands appar 
ently in some relation to the amount of antij,en used for sensitization 
after fractional doses the amount is small after large dasos the amount of 
antibodies prt ent is much greatar Fxpenmentallv, thi refore unless tbe 
fatal dose or aizi of the seiisitizinp dose is known, antiauaphylaxis can 
oulj be produced b> a slow proctss of graded doses such as Besredka era 
plo\s, without any knowledge of when the dcsensitization is complete 
This is a point ot great import mcc m the practical application of Bes 
redka 8 methods in the human subject and Wcil is justified m warning 
not to expect 111 m an tlio strikm^ results Besredka obtained in guinea pigs 

\eutraUzation of the anaphalactic antibody is not the odIt method of 
producing a refractory state It mij also be established by the injection 
of a number of other substances for example \\ itte peptone as Biedl and 
Kraus ha\t slioun in the do^ If a dog sensitized with horse serum, 
18 injected with peptone, the do^ after wcoycry from this injection, docs 
not n ict to a horse serum injection it is thus in an ontianaphylictio state 
This non spcciho autianaphylaxia houey<r is not of higli degree nor does 
it last a long time Tlio different! ition betwitn non specific and specific 
antianaphjlaxis has been cspctiallv imeatigated by Fnedberger and his 
collaboritors 

Antianiplijlaxis can also he obtained in the excised organ as Launov 
has shown for the guinea pigs heart and Dale for the excised guinea 
pig’s utems 

Peseiisitization may a!«o occur locally Mackenzie and Baldwin 
describe a eritsof cases suffi ring from cutaneous hypcrscnsitiviuess which 
could be abolished by the repeated cutaneous or intracufaneous applica 
tion of the «ubstaii(e to which the ludiMiJual was sensitiye This loss 
of reictivitj was apparenfK spedhe and lasted up to three dajs With 
hi«tarain on the other hand tollman could demonstrate no refractory 
state of the kui Afaekcn/ie and Baldwin employed egg white, hor®c 
81 nun extracts of ragweed and thicken feather and nlao proteins from 
almond pea oat and wheat m their study 


PREVENTION OF ANAPHYLACTIC REACTION 

Lower Animals — Ihc lust procednre is perhaps Bcsrrdkis method 
of dc cnsitizntion by a «triC8. of graded do es of antigen and his procedure 
Ins Ueu d< erilxsl m the s ition on Vntianaplnlaxis In addition to this 
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nitriMiic'iis iiijc-ctum tlio dc«< octiin nlmo^t nmncilnlch , the 
tinu nitiml i« iK-ct \T\ nfltr MiWiiluiirotm mjcctioii Tlii<» rapid 
d(\el(ipiiRnt oi jiiitiaiiuphvhixH nmlort it jk)«ii1i1o tt) lir^ ninomits 
of till iititip .111 to a •‘iiixitnt uuiiiil uitliout pnxhuinp ‘^Miipfoin^ providcil 
tint tlio aiitui II IS iuj<(t((l r(|Nnti-di\ in miull ninoiints (I5( nsika), or 
infu (d intriMiioi) h at \tr\ *«lo\v 5|K*td (I riidlicrfrir and Alitt) ^Miilc 
1 nrdl)crf.t r and Mit i s j»nH>cthiri protixtid a« n ntli' niiK Op,iiiist ten fatal 
do cs (time i'onsiitiiid duriis:; iIk iiijootion was fifl> to 8lxt^ iniiuitcsl, 
Hisrctlkn Ins Usii ahh to jmifwt upiuist innri thin two hundred fatal 
do i s of jJ» n J hr pronxJim of Ilosn dkn is as folloirs In acfiulv 
or p 1 «iu h 1 1 ) itirisl ^iinri pi^ wIm ro the fat il do e is known, a fnev 
tion of this th ( IS injnttd Mils ill iiustii U, iiitriiienlonpdlv, or iiitn 
Mnousl\ fills do t \ in in Ui-h njeuii t out or two fat il do c s within four 
hours if till \a<Tiii ifiii^ do c \\ is adniitusti n d suliriitnnroitsU or within 
fne inimitiH if tin ' Keiiiitmii was iiitrixtnotis lupiitfsl injections of 
this t\pc pridnilU rai o tla tohniui to a liijih )t\el lor example, m 
fttoni 1 pi,rs <11 iMrid with ullaimm !/ (>0 < i intrnriiousli ktllnl 
in four ininutis In iw iiutiinl of llns m nes ee was injcctid 

iiitniMnoiish with no n ntion aftir tm minutes l/iOO cc the fatal 
dosi w IS injiHtni with no ilhst iiftoii tin mon juiiintc*s 1/ 0 ee w is 
tojerafoij pirfi'etli tin tniiiiihs liftr 1/ re (one hiindnsl fatal does) 

I iu«(d no n Ktion oiiuwlut Iilir 2 ee of umliliifetl ep^alhiimm w is 
injected into the jupnlnr vein fins iiijixtion of one thou«md fatal iIo«e9 
pave svniptoin Inn the amnnl ri>eov<nsl rapidh 

On the hisis of llir i ri nils Itosrislkt does not hesitate to pve ox 
plicit dinitions to tla phvsieian how to procnil when it is iicccs arv to 
injict cmin iiitri pinillv in order to avoid amphvlactiL complieUions, 
for I’esridka nuntions 10 ct«e3 of d<ntli whirh hi iittrihutes inlirilv to 
niiaphvhxis 

Antninipliv hxi9 occurs in the nWut, dop and douhtlcss m man, as 
well as 111 the piiinci pip aIlhoUp.li difTcrtuccs exist lutwccn the species 
The duration of the antuiniphvlaclit stnti is xerv phort in tlie rihlut, and 
lasts onh a few davs (‘'cotl) Guinci pips however, winch have been 
iiijctted intrapcritonc ilK repistedlv with hirpC ilosis of protein niav re- 
main antian iphvlaetie for lonp jmtioiU of turn, altliouph their Mood shows 
the presence of antilsnlies Kostmu and Anderson liavc prodiiccil an 
anti inaphvlaxis m this wuv vrhuli lasted for months This proceiliire has 
bccu cillcil an unnuimzation bv sonii authors, hut it lias been ehowai bv 
Well that it IS reallv a state of latent hvpcrscnsitivcncss Wed proved 
that the so-called immune puinca pips prepaml bv massive injections 
arc really bvpcrscnsitive, and will aiiccumb jiroviilcil tliat a suflicicntlv 
large dose of the antigm is mjccteil intraveiiouslv Tlicir refractoriness, 
aceordiii" to Wcil, is duo to the fact tint the i-cssilo antibodies of the 
bodv cells arc protcctid In the large amount of circulating antibodies 
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Other important facts regarding the production of antianaph\Iaxis were 
contributed the same author Weil showed exptrimentalh that guinea 
pigs sensitized with fractional do es of antigen can be desensitized or 
rendered sntianaphjlactic with small doses while after sensitization with 
lirge doses, large amounts of antigen arc necessarj to accomplish this pur 
po e The reason is that tlie numher of antibodies formed stands appar 
ently in some relation to the amonnt of antigen used for sensitization 
after fractional doses the amount is small alter large doses the amount of 
antibodies pre«ent is much greater Fsperimentilh therefon unless th( 
fatil dose or size of the sensitiziiiQ is knowm antnnaphjlaxis can 
onl) be produced by a slow process of graded do es such as Besredka em 
plovs, without anj knowledge of when the desensitization is complete 
This IS a point of great importance in Ui« practical application of Bes 
redka’s methods m tho human subject lud \\eil is justified in wamin,, 
not to expect in man tho striking results Besredka obtained m guinea pigs 

Iseutnluation of the anaplnlactic autiboJy is not the onR method of 
producin, a refractorj state It may d o he established by the injection 
of a number of other substances for example, Witte pptonc as Biedl and 
Kraus baae shown in tbe dog If v dog acnsitizid with horse serum, 
18 injected with peptone, the dog after rocoicrj from this injection, doc 
not re let to a horse scrum injection it is thus in an antianaphvlactic state 
This non specific ai)tianaph\laxia bowcaer is not of high degiec nor does 
it last a long tune Tlio differentiation Mwccii non specific and specific 
nntianaphjlaxis has been especialh inycstigited ba Friedbcr^er and his 
collaborators 

Antianaphjlaxia can also be obtained in the excised organ, as Launoy 
has shown for the guinea pig’s heart and Ddo for the extiscd guinei 
pig a uterus 

De on«itization maa al o occur localU Mackenzie and Baldwin 
deseril>c a series of cises suffering from cutincous h^pcrsensitncneas which 
could be abolished by the repeated cutaneous or infracutnneous appltca 
(ion of the substance to which the ludmdual was sensitive This loss 
of rcactiMti was ippirciifK aj>eiihc and lasted up to three dajs With 
hist train on the other hand Sdlmau could demonstrate no refractorj 
state of the skin ’Mnekcnzic and Baldwin cmploied egg white, horsp 
scrum extracts of rag>\ccd iiid chicken feather and n! o proteins from 
almond, pea, oat and wheat in their study 


PREVEKTION OF ANAPHYLACTIC REACTION 

Lower Annuals — Tbe best pmeodun is perbip', Pesredki a method 
of iK sensitization bj a s^rua of graded doacs of antigen, and bis procedure 
lias l>c« n dc cril>o<l in the section on \ntianaph\laxi« In addition to this 
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method a iiiimUr of dilTorcnt miMaiiccs mn% Ik jiKiJtiojio<! who o admin 
I'tntion hfci uKdidied rtdnced, or prt\cnud the clnrnctcn''tit mclions 
in tlu nnmnilo u dl for lh( t 'tperiimiiiat !n\i tiption of ntinph\la\i8 
Sodium llilond — IricdUrptr and Ilnrtoch hn\e pnitcctM piinica 
l>^ inj( c tiii^ nlnint 1 o e of n •itiirnt( d S4)dimn clilorid solution intn 
\cnoii«h Ixfon tlie niifipin \\n«p\cn The protective action is prohnhlv 
due to a reduced irritnhilitv of the einooth mii«clc3 which the incrca evi 
tonicitv of the hlwnl cniv'* (Dvle) 

liarntm ( hlorid — IheiU and KmitK miecd the hlood pre«siirc in the 
nnaplivlnctic dog hv the intravciiovH iiijoctinn of 0 to 100 mg of hinum 
chlorid V proMons injectioti of the sill even prtvtntol nil niinphTlict c 
svmptoms in n scnsitircil dog 

Peplone — Uiidl and Kmtis oWnoil that scn«iti7cil dogi, after rc- 
coverv from tin p<ptiine shock (npproYimntelv 0 2 > to 0 'i pm ptrkg 
intnvcnon«l\ 1 are iintmiito to a snlf'C^ueiit iiijccfioM of the antigen. 
Trvp«in and forcipn proteins, excluding tlio o ii'K'd for pcnsitintion, al«o 
product u timpttrirv non-specific mlnttion of iinnphv lactic n iction« 
JLUier 2sareost^ — Uc«redka rceommended this procwlnre, and obtained 
good n ultK in guinea pigs The prottetive action, which i« not prcit 
according to otlur ol>«orvor<, seems to Ik cntinlv due to a reduction in 
irritahihtv of the hmiuhinl tnu«cles In dogs vomiting is alwlishcd bv 
ether narcosis but the chnroctcri«tic drop in blood pressure occurs 
promptiv with no sign of auv diminuhon 

UropiTi — This alkaloid was rccomtm tided for u«e in the giiiiicu pip 
because it is the direct antagonist of the denlh producing effect excrtwl 
m acute amplivlixis in this animal, for ntropin nhxes tho hronchial 
muscles Thodo«oislto mg intrnvcnoiislx, depending ujion the seventv 
of the reaction A prophvlactic do c of 2 to 10 ing inn l« given eub- 
cntaneon«lv Tho protection is not nl>sohi(c, but against a ininnml kthal 
do c it protects III 70 per cent of the eises (Auer) It is onlv indientcd 
in respimtorv effects of the asthmiitie Ivpo 

Ureihan and Adrenalin, — ^Itoth of the«c suhstanccs Invo a relaxing 
effect upon tlio bronchial muscles, as Dixon and Ilrodic show c<l for nrcthan, 
and Tnmischke and Polhk for adrenalin Anderson and Schultz vtcre 
able to save CO per cent of their guinea pigs bv comlumng these two dnigs 
with chloral hvdratc and giving artificial respiration with oxvgcn gas 

Chloral Hydrate — The action of chlond hvdratc was mrestigitcd 
ospeciallv hj Banzhaf and Tamulcncr Tlie«c authors saved 75 per cent 
of highlj sensitized guinea pigs bv injcetiii^ nlKiut 7'> mg of a chloral 
bjdrite eolntioii (10 per cent) intramu«cularlv twrnfv to tliirtv mimifos 
before the intrnpcntoncal incorpomtion of the foreign protein (horse 
scrum) This dose given is for n 2»0gni guinea pig I In dnig mnv 
also he administered bv mtracardial injection 10 mg per 275 to 300 gm 
pf weight, repeated after two to four minutes This procedure protected 



rREVENTION OF AIT VPffV LACTIC PEACTION 153 

75 per cent of the sensitized animals from an intracardiac injection of tlie 
horse seruin 

Man — Before discussing the methods which arc available for the 
production or treatment of severe anaplis lactic rt actions in man a few 
general remarks are necessarv It has already been shown that, while 
reactions do occur, the^ art. not common and their frequenej can be de- 
creased if certain precautions are obsened 

ITo therapeutic serum or vaccine should be administered without 
stringent indications for its wse It is ntll alwajs to keep m mind that 
a fortign, nndcnatnrpd prottin calls forth not only specific but also an 
unknown number of non spetihc alterations in the reactivity of the bodv, 
and the consequences of these changes are not invariably assets to the 
treated organism The jovoiis ahmdun with which these powerful and 
impcrfectlj subdued drugs an being ctnploved will also he curbed by 
remembering that the subtle changes induced hj an alien protein may 
persist for months and even jears 

The seruin should not be fre li Fresh scrum is in itself tOTic Ac- 
cording to Bochneke, it would appear that the reluctance of phjsicians 
to inject older sera is not well founded Bochneke found no diminu 
tion in the antitoxic value of diphtheria antitoain aged for ten years 
provided that the scrum was protected from light and beat Even when 
kept at ft temperature of 37® C for hvc months the serum showed onlj 
a slight loss 

A purihcd serum should be U!>cd when posuhlc The diminution 
in the amount of serum proteins necessary to produce results for example 
With diplitlieni antitoxin, has decreased the appearance of serum disease 
considerably 

Intravenous injections of theripcutn* era should only he given when 
the patient’s condition absolutclv demands it Is a routine practice it is 
undoubtedly more dangerous than the snbeutaneona injection, for labora 
torv experience has ahown conclusively that highlv sensitized guinea pigs 
easily rev over from a subcutancmis dost a fraction of which would kill if 
tjivcu intravcnouslv It must he noted however, that Park has observed 
about 300 Cl cs where to 7 ce of antitoxic serum was injected once 
or rcpeatedlv without any serious symptoms After larger intravenous 
injections of antistreptococcic scrom (100 to 200 c c ) the same observer 
noted a senons collapse but once in a sensitized case 

Caution must be exercised when it lircomes necessary to administer a 
therapeutic scrum to patients who have chronic respiratory troubles ospo- 
ciallv asthma or who have been injected prcvinuslv with hor c scrum 
With asthma ci«cs dcsensitization ought to lie attempted according to Bes 
redka s methods. 

In subjects who have alrcadv been injected with horse scrum the 
danger is npparentlv not so gnat, tbougli evere reactions di occur (Xetter, 
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Dirlmj., and others) Aiinin or colhitcd the histones of 1,002 cn«es, of 
«hith !)00 hud retened t«o injections, and 102 three to fire injections of 
diphtheritic antitoxin and fniieil to find un\ nxxird of n so\cre aiiipli^ 
lactic re ictioii ^loreoter, fettr and ctniilhctns dttclopcd onU in 42 
pitunts iiic results are prohih)\ pirtU due to the small do c of scrum 
( nipl<i\(d, nhiih \ ini d Ih tueeii l> to 1<> e c for i iih iiije'ction 

When thirajicutic sera are iiijex-tcd iiitrii«pinnll\ (antiinciiiiisptis 
sinim) a hulk of spina) fluid <-<]uul to the amount of scnini to lie inje-ctcd 
should first 1*0 rimneed It is more than pnihiMe tint at least some of 
the ca ea reiiorteHl b\ \aT»>\ix oh i rvers where eomnUvom and endlap c 
occurrenl innnednfeK after the injection \\< rt ihic to pn «sure rather than 
to nnaph\laxi In cxperKncexl hands, iiioreoMr, the oexmrnnce of ^o\cre 
sjmptoins 18 quite rire (Park) 

Ihouph all the dangers incident to the warruitcd cxhihition of thera 
politic sera arc usinlh neplipible in fotnpiri«<m to tlic daitgere of the 
mitre ule el di«e i e xct it will elo no harm if the phvsieum keeps in mind 
tint the uni lined protein iiioleeiile of i thenjHUlie sirmn or ciceine is 
the? bearer not einh of dcsinihle Init il « of niuh sinhle pift« 

Besredkas Methods — Besreelkn has d<Mril»d the /ollewtnp proce- 
dures e peeialh for intraspinnl iigoclioiis of sem, when the patient has 
been cnsmied bs prcMons admimstrilioiis of scrum, in practice how 
eicr, be ndii es that eier\ patient Ic conaielered as po«sibl\ sensitised 
If the dii,nio8is of intraapiinl memn,.ifis is undonhted 2 ee of the 
Bonim 18 injected intraspiiialU After at least two hours tho final do«c 
of 20 to 10 ce is inj(<t(<| 

If the CISC 15 sen urgent then tho intraicnous method of descnsitisa 
tion 18 reeoninicndcd Ice of a 10 per cent solution of serum boiiiS m 
jeeted intrineiKnislj after four niiinitcs cc. more, ten niimites later 
10 cc are iiijeetc'd after two mon mimitcs 2' ce of the dilution are 
infused Four minutes later the patient is desensitized, accordin'; to 
Besredka, and is able to endure 10 to 10 ce of undiluted serum either 
mtraecnousU or lutraspmalU 

If the diagnosis of meningitis is doubtful Bcsrcelka ndriucs, neverthe- 
less, to inject the enormous do t of 10 to 20 e e of s* rum siiUutineoush 
for vaccinating purposes so that flic next dn\ the pitieiit ma\, if iicees 
sin rc“eci'e 20 to 2u ce intraspiiialh 

It seems quite certain that these vaccinating doses ud\ iscd bj Besredka 
for the hiimui king an too largo Aettcr noted collipso after a sub" 
cutaneous v iceinatiiig injection of 2 ee sirum in a child which had 
been injected twice kfore the mtenals being tweiitv nine and fourteen 
davs, and Acttcr in consequence recommends that much smaller quan 
titles bo used for nccinatiug purpo«ics, for example, 0 1 to 0 01 cc 
This procedure would surely be safer and its cQicicv has been demon 
strated in the guinea pig In tins oinucction the warning of Wcil should 
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be remembered, tliat a safe desensitizmg do'^e can onlj be determined 
when the minimal lethal dose iskuoifiii a fraction of this dose could then 
be used uith certainty as the first dose in the desensitiration process The 
minimum lethal dose is of conrse nt>cr knoivu in the human subject, 
and this fact is therefore another strong ar,piment for starting the vac- 
cination process with extremely small quantities 

After severe anaphjlaitic svmptoms have set m the treatment is 
more or loss symptom itie If the respiratory symptoms art of an 
asthmatic tjpe atiopin is inditited to relsx the bronchial muscles Ad 
rtnalm also relaxes the bronchial muscles (Janusdikc and PolHk), and 
besides ddajs absorption (Mcltzcr and Aucrj, thus facilitating desensi 
tization 

If the blood pressure is low adrenalin roav be j?ivcn, although Biedl s 
and Ivraua results in the doj> were not cucouragin,. Bannm chlorid is 
'crj toxic but perhaps could be cinploved oautiouslj in cases of extreme 
and persistent low blood pressure BadI and Krsus obtained gratifving 
results m anaplivhctic dogs with this dme 

For csrdiac vveikness and Jsilnre which possiblv also occur in the 
severe types of anaphjlactic reactnn in nun no treatment has been de- 
scribed Dieitahs preparations il emploved must be used with caution 
for Auer has observed that thev appaicntlv histon cardiic death m the 
anaphjlactic rabbit 

The treatment of scnim disease is preveutue and svmptomatic Tlio 
prophdactic troitment is to nse os small a quantity of serum os possible 
and this has diminished the incidence of serum disease after antidiph 
tlieritic scrum considenblj The svmptomatic treatment, according to von 
Pirquct and ^clnck, is as follows 

UrticiTia 1 to 2 per cent sahcvlic acid or 1 per cent menthol in 
alcohol or 1 per cent menthol siHe 

lever wet packs no antipvretics. 

Arthritis salicvhc acid preparations were found useless baths and 
local applications 

Diarrhea attention to diet and the ordinary treatment Edema and 
albuminuria cannot be prevented bv anv known means 


CRITERIA OF ANAPHYLAXIS 

The diagnosis of experimintal aniplnlaxis should not be made unless 
at least Conditions 1 and 2 are fulbllcd 

1 Tho animal must Lave been sensitized bv an alien protein After 
an incubation ptriod the reinjection of the same protein must produce a 
reaction or reactions which are not obtained or not to the same degree, 
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IJirliJip, and otlieis) Adum or rollntcd llic lustoriM of 1,002 cisc«, of 
whicli OOO bad received two injevtioii^, and 102 tbnt to five injections of 
dipbtiicntiL, antitoxin mid fnibd to find miv rieord of ii seven, niipliv 
hctu naction llon-ovtr, fevtr and oxaiitlums devtlopcd onlv in -<2 
pitients Ibc results are probiblv pnrtiv due to Ibe small do e of «inim 
( niplovixl, winch v inul Klwixii t» to 10 ec for t irb injection 

Wben tbenpontic sera an iiijwled inlnispinnllv (nntimcninptis 
«onim) a bulk of spinal ilind t'lpial to tbc ninoiint of vmim to lx; injected 
sbonld first l>o mnovcxl It n inon thin pnduble that at least sonic of 
the cv es rv-ixirtwl bs VKn«W"v <»!**« rvers when convwl vonx and C'dlip'C 
occiirrwl iinrii(“diatil\ after tbi injection wtn due to pres.snre ntber than 
to nnaplivliixi® in cxporKnccvl bands moreover, the occurrence of severe 
Bvmptoins IS qmte nre (Park) 

Ilionpli all the dniipcrs intidcnt to tbc warrintcd oxbibition of thern 
peiitit sera nre nsiiillv iieghpblc in comparison to the dangers of the 
uutreited disea c vet it will do no liurm if tli< pliviicuin kci ps in nnnd 
that the nntamrd protein inoleciilo of i tliemi*ciitie seniin or vaeciiio is 
tbo Iwarer not onlv of <losirible Iml al«o of nndtsirible ^.ifts 

Besredkaa Methods — Ilcsnxlka lia« de^irilcd tlic following proce- 
dures especially for tntra«pinal injections of s<n vvlteii the patient has 
liecn scnsitircd b\ previous administrations of fcnim in pnetiec, bovr 
ever, be ndtises that even pitieiit be considered ns possiMv sensitized 
If tb( diignosis of lutr'ispinnl incnitigitis i< niidoubtul 2 cc of tbc 
serum is injected intHi^pimlly After at least two limirs tbo final do e 
of 20 to 0 ec IS injiifcd 

If tlic case 18 ven urgint then tbo mtmienons method of dcscnsitira 
tion IS rceoinincndtd 1 c< of a 10 pr «xnt solution of siriim King m 
jetted intraienoii«I| after four miinitcs ” cc mon fen minutes hter 
10 cc an injetteil aftir two more miiuUcs 2» re of the dilution an. 
mfu«cd Four minutes later tbo patient is do«cnsitizcd, according to 
Besredka and is able to (.ndiin 10 to ”10 cc of undiluted cniin cither 
mtraveufuislv or iiilnispiuiUv 

If the diagnosis of meningitis is doubtful Besnxlkn ndnscs, nevertbe- 
leas, to inject tbo tiiomiouo do«e of 10 to 20 cc of si rum sulx ufaiieoU'iIi 
for vaccinating purposes so thnt the next div the pitieiit imv, if neces 
sarv rectivo 20 to 2 cc iiitnispinallv 

It seems quite cert iin tint these voccunlnig doses advised by llcsredka 
for tbo liuimii l>tin„ an too largi Actter noted collapse iftcr a sub- 
cutaneous vaccinating injtvtion of 3 c.i scrum in a tbild wliicb bid 
been injected twice before tbc intervals being twentv nine and fourteen 
days, and Nettcr m consequence ncomnicnds that much smaller quan 
titles bo used for vnccimting purposes, for example 0 1 to 0 01 cc 
This procedure would surely 1» safer and its cfiicacv Ins been demon 
strated in tbo guinea pig In this connection tbo waniing of AVeil should 
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be remembered, tbnt a safe dcsen<5itiziiig dose can onlj be determined 
when the minimal lethal do«e is knoain a frartion of this dose could then 
be 11 f d with cirt iiiit\ ns the first dose in tlie desensitization process The 
miuimuni lethal dose is, of cour e never known in the human subject, 
and this fact is tlicrtfore another stronc aTj^unent for starting the vac- 
cination procc s with catrcmcl;) smill quautiliea 

Vftcr severe iiiaph^lnetie svmptoms hive srt in the treatment is 
more or It s sjuiptoin itic If tin re piratorj sjmptoms are of an 
asthmatic tvpe itropin is indievled to rLlix the bronchial muscles Ad 
renalin also relaxes the brtnchiil muvles (lannstlike and lollak) and 
besides delavs absorption (Meltzer and Auer) thus facilitating descnsi 
tizaticn 

If the blood pressure is low adrenalin mu be given although Biedls 
and Kraus results in the do^ were not ontouraemg Barium chlond is 
vorv toxic but pcrliips could l>c cinploved lautioiislv in casev of extreme 
and persistent low blood pressure Fitdl and Kraus obtained gratifv iiig 
results in ampbvlactic dogs witli this dnig 

For cardiac weaknc s and tuiluri which possiblv also occur m the 
severe tjpes of iniphvlactic reaction in man no treatment has been de- 
scribed Digitihs prepirations if tmplovcd muit bo used with caution 
for Auer has observed that tiny appmntlv Instcii cardiac death m the 
anaphvlactic rabbit 

Tho treatment of scniin disease is preventive and svmptomatic The 
proplivlactic treatment is to use as small a quautitj of scrum ns possible, 
and this has diminished the incidence ut serum disease after antidiph 
thentie serum considerablv Tin svmptomatic treitment, according to von 
Pirquet and Schick, u as follows 

Urticaria 1 to 2 per cent aalnvlio acid or 1 per cent menthol in 
alcohol, or 1 per cent menthol «4lvt 

Fever wet packs no antipjrctics 

Arthritis ealicjlic acid preparations were found useless baths and 
local applications 

Diarrhea attention to diet and the ordmarv treatment Edema and 
albuminuria cannot be prevented bj any known means 


CRITERIA OF ANAPHYLAXIS 

The diagnosis of experimental anaphylaxis should not bo made unless 
at least Conditions 1 and 2 are fnlfilled 

1 Tho animal must have been sensitized by an alien protein After 
an incubation period the reinjection of the same protein must produce a 
reaction or reactions which are not obtained or not to tht «ame degree 
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Darling, and others) niinacr cr>ll(*ct<Hl tlie histones of 1,002 ca^C", of 
wliicli 000 had rix.tnc(l two injections, and 102 tiint to five injections of 
iliphtliorilic uiititnxin iin<l failed to liiiil aiiv neon! of a sfven. anipli) 
lictic nnction Aloroovtr, fever and CTniithcins devdoped onH m 12 
pUicnts lilt n suits an prohiUv pirtU due to the small dose of senira 
(iiiphiMd, whiih varied iHtvvetii (• to lOce fun uh injioliun 

When thcripcntic sera arc injisTtiHl intri pinnllv (nntinieningitis 
sc nun ) a hulk of spinal fluid espial to the ainoiint of c mm to he injected 
should first ho ri moved It is more than pnduhle that at It ist some of 
the cises rtjvtrtc'd h\ v inmia oherver*, whore (oiiviilsions and oollipo 
oceiirrcd imniediiitolv after the injection, \u re diit to pn cstirc rithcr thin 
to niiaphvl iTi« In ctpi runetd hands, moreover, the ocettrrenot of si \ ere 
symptoms 13 quite rare (Park) 

Though all the dangers incident to the warranted cxluhition of then 
politic sera an. tisuilK ucp.ligihle in compiri«on to the dangers of the 
uiitnutcd disc i<< >ct it wilt do no harm if ih( plivsuiaii keeps m ninul 
that the unt lined protein inohcidc of t thinpiiilit scrum nr v icemc is 
tlie bearer not luilv of <h«tmhle Inil at o of nmlesinble f.ift« 

Besredkas Methods -'Htsndkn has devinlsil tin following prooe* 
diircs cspecinllv for iiitra«pinnl injeclioiis of n ni, when the patient has 
Ik.'Cii scnaitircd bv jircvious adinmistratioiis of scrum m prutice how 
ever, bt advises that overv patient be considered ns po«siblv sensitised 
If tho ilingnosis of nitfiispiiml iiicmiigifis is iimloubtcd 3 oe of the 
scrum is injected infn«pmall/ After at lca«t two hours tho final do c 
of 2U to 0 t c IS injected 

If the CISC is ven urgent then tho intravenous method of dc cnsitiza 
tion IS rcconimtntkd 1 cc of a 10 jxr cent solution of scriini l)tin„ m 
jeeted intrnvenonslv after four mmnfes i cc. more ten minutes later 
10 cc art injected after two more imniitcs 3" et of tlu dilution arc 
infused Four minutes Inter the patient is desensitized, according to 
Besredka and is able to endure 10 to "O ce of undiluted cnim either 
uitravenoiisK or intnspinanv 

If the diagnosis of meningitis is doubtful Besredka advises, neverthe- 
less, to inject tho tnormons do«e of 10 to 20 e e of «c rum siilieut iiifoiislv 
for vaoeiimting purjioses so that the neat div the pitiint ma\, if iietos 
sarv nccive 20 to 2 i e< iiitraspiiiallv 

It seems quite certain that these vaccinating doses ndv iscd hj Besredka 
for the liiimin licing an tiK» large Ivcttir noted collapse after « sub- 
cutaneous vaccinating injection of 2 re serum in a child wliicli hid 
been injected twice before, tlie intervals being twcntv nine and fourteen 
dajs, and Netter m consequence recommends that much smaller quan 
titles l»o used for vncciiiating purpows for caaiiiph 0 1 to 0 01 cc 
This procedure would suretv bo safer, and its cfficaev lias been demon 
strated m tlic guinea pig In this ainnoction the warning of Weil should 
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be rciueinborcd, that a «\fe de:>cnaitizing dose can only be detennmed 
when the minima! lethal do«e is known a fraction of this dose could then 
be u cd w ith cert iinti ns the first dose in the desensitization process The 
minimum lethal dosc i«, of conisc ntaor known in the human subject, 
and this fact is therefore anotlicr strong argument for starting tlie vac 
eiiiation proec s with crtrcmelv mill qiiinfilica 

After Hvon. nnaplijlactic svmptom line set m the treatment is 
more or lo «. sjnnpfomific If the rcTpiritor> ej'mptonis ore of an 
asthmatic tvpe ntropui is indicatiHl ta nli^ the bronchial muscles \d 
renilin also relates the bronchial muscles (Jaiiu chke ind lollak), and 
besides dclava absorption (ilcltzcr md Vucr) thus facilitating desensi 
tization 

If the blood pres lire is low ndreoaliii raiv be given, although Biedl s 
and Ivraus re ults lu the dog wire not tncourigin^ Barium chlind is 
verj to-aic, but perhaps could lie cinpUved taiitsoii«lv in cases of extreme 
and persistent low blood prevsnre Bitdl and Ivraus obtained gratifvjng 
results in anaphvlactic dojs with thi« dn«„ 

For cardiac weakness and failure winch po siblv also occur m the 
styert tjpes of ampbyhctic reaction in man no treatment has been do- 
Bcnbcd Digitalis preparations ifcmplovcd must bo used vyith caution 
for Auer bos oh erved that they appirenllv hasten cardiac death in the 
anaphylactic rabbit 

The treatment of senim disease is preventive and symptomatic The 
prophvlactic treatment is to use is small i quantitj of serum as possible 
and this has diminished the incidence of serum disease after antidiph 
theritic aonim considerablj The svmptomatic treatment, according to von 
Firquet and Schick, is as follows 

Drticana 1 to 2 per cent salicvlic acid or 1 per cent menthol in 
alcohol, or 1 per cent menthd salve 

Fever wet packs no antipyretics 

Arthritis saliejlic acid preparations were found useless, baths and 
local applications 

Diarrhea attention to diet and the ordinary treatment Edema and 
albiunmuria cannot be preimtcd bj anv known means 


CRITERIA OF ANAPHYLAXIS 

The diagnosis of espenmental anaphjlasis should not be made unless 
at least Conditions 1 and 2 are fulfilled 

1 Tho animal must have been sensitized by an alien protein After 
an incubation period the reinjection of the aome protein must produce a 
reaction or reactions which are not obtained, or not to the same degree, 
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Dirhng, and others) Isrmmaor collected the histonis of 1,002 ca^es, of 
which ')00 had rixcned two iiijeitioiio and 102 three to fnc injections of 
diphtheritic antitoxin and failnl («> fiiiil iiiis nctird of u »\rn nnspbs 
lutic reaction ^loreoMr, fc\tr and exaiithiins descloped onh in 42 
pitunts Ihe rc suits an proluhh pirlU due to tlit «innll do ( of nnim 
(injihnid, which %ariid Utwctii i to 10 < e fori ith injetfion 

Whin therapeutic fcra an injected intrispinnIK (nntimcniiifritis 
Brnim) a bulk of npiiiat Itiiid eipnd to the anioniit of sinim to be injected 
should first lie riiuovcd It is more than pruhihU that at U ist some of 
the Cl IS rnKirteil h\ \arious olKtiwcm, wlure i-oneiilsions and eoilipe 
occnm“d imiiusli itels after tin iiijcilion, win due to pussiirc rathir thin 
to nniphihi\i« 111 c'cpenenei'd liiiuls iiioreoitr, tlie occurrence of sciere 
svmptoins is <jmte rare (Park) 

riioiipli nil th< danptrg ineideiil to the warranted exhibition of tlicra 
peutie sen are wswnlU wepIi^iUe iw eotnpinsm to the dinners of the 
iinfn ited di«< i c ict it will d> no linrin if the phvsiriati keeps in nnml 
that the untamed protein moleeiih of r lheri|)<ittic ?enini or i iccine is 
tlic bearer not onh ofdesiruhle but il o of nndi «iribh f.ift« 

Besredka 8 Methods — Besri'ilka has de cnUsI tin follnwiup proee- 
duns espeeialh for intraspitnl injections of nm, when the pitictit ha* 
been pcxisilitcd b% presiows aeluwntsttntiows of senwn in pnctiee, how 
etcr, he ndxises that oxcr\ piticiit l« considered ns possibly sensitized 
If till diipnosis of iiilrnspitml nieiiin,>iti« is nndonhti'il 3 ce of the 
serum is injected intrn<piiinllj After at lei«t two hours the funl do*c 
of 20 to 0 e ( 18 injeetid 

If the CISC IS ion urgent then tho iiilraienous method of do«onsitiza 
twin IS Tveoininended lee of a 10 jur eeiit wdutiow of servuw Uiug m 
jected intraicnoush nftir four minutes 1 ee more, ten minutes lifer 
10 c.e an iiijocfoil after two more nuinitcH 2 i e of tin dilution are 
iiifii cd Four minutes later tho patient is dc‘>cusitized, ociording to 
Besredka and is ahlt to endure 10 to 10 ce of iiudiliitcd pcnun either 
intriitnoii<ih or intrupiunlli 

If the dingwosis of memwgitis is doubtful Bcaredka adiiscs, woierthe- 
le«s, to inject tho t iionmnts do i of 10 to 20 c i of 8 < rum 'siiMif ineoml' 
for vaccinating piirpiws so tint the next di\ the pitiint niii, if lien's 
sari reccne 20 to 2 i ee intraspiinlli 

It «cenis quite certain that these voccinating doses adiiscd b^ Besredka 
for the hiimiii Ikiiir an too large Aetter noted colliip e afttr a «idf- 
cwtiucous laccinatiUp, injection of 2 cc ecmiu in a duld which hid 
been injected twice before tlie intcnals being twinti nine and fourteen 
dais, and Netter in consequence recommends that much smaller qma 
titles bo used for laeciimtiiig purposes for example 0 1 to 0 01 ec 
This procedure would surelj be sifer, and its cfjiciei his been demon 
stnted in the guinea pig In this connection tho warning of A\iil should 
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The anatomical and functional changes i\liicli the different animal 
specie**, e‘*pccially the guinea pig present during the auaphjlactic reaction 
maj be produced to some extent b\ a large variety of different substances, 
many of which are of non protein nituro For example foxie normal 
sera , immune sera , fresh dehbnnatcd blood , unnes from normal, anaphj 
lactie, or scalded animals protein cleavage products, products of putre- 
faction, bacterial and pollen extracts, saponin potassium cyamd copper 
sulphate colloidal iron, colloid )l arsenic coUaigol nrsphenaminc, neo- 
arsphcnamiii sodium arsenate citritt and ovalate venarsen agar 
gelatin, althca acacia, traeacanth dextrose inulin glycogen starch , 
kaolin, and many other substances ma> pi\t a clinical and anatomnal 
picture, when injected into guinea pigs which resembles that obtained 
on reinjection of a foreign protein in a sensitized animal Since so many 
different substances produce an apparent similar result, it is clear that 
groat caution is necessary as soon as auv one of them is indicated as the 
cause of experimental anaphylaxis, for it is obvious that this statement 
can only bo an inference based on ideiititv of action That this inference 
IS not justified is clearh shown when one considers that an identity of 
functional responso to various causes proves by no means that these 
various causes ore identical although viponin and Witte peptone may 
produco practically the same lung picture in the guinea pig it cinnot bo 
concluded from this observation that saponin and Witte peptone are 
identical chcmicallv though thev may be functionally identical in certain 
reactions Similarly a symptoinatologv re«enibling that of true anaphv 
laxis, produced for example by bistamin does not prove that histamin is 
the active agent in true anaphylaxis It miy be added that the symptoms 
produced by histamin are classed as aojphvlactoid by Han/lik and Karsner 
In order to differentiate between those substances which produce 
changes similar to or perliaps even identical with those obtained after 
the reinjection of a sensitized animal Auer and Loewit have suggested 
that the term ‘ anaphylactoid be applied to the alterations re'-cmbhng 
the anaphylactic types of reaction but which are obtained on first injec- 
tion into a normal non sensitized animal 

Some of the anaphylactoid phenomena demand further consideration 


ANAPHYLACTOID PHENOMENA 

It has already been pointed out that a large number of chemically 
different substances, when injected into an organism produce at once 
symptoms which resemble those noted dunng the anaphylactic reaction 
Such substances are found among the dcavage products of prot< ms and 
have been mycstigated especially by Vanj^ao Scbittenhelm and Weicb 
ardt Biedl and Kraus and many others. Th< important researches of 
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«Iicn the Pinip nmoniit of the Mine protein m injeetwl m the Mine v,ay 
into nnnnu] non pniti iniml nniinaN 

2 Aftir rt-coier^ from Ihn anoph^tactic rcnctioii or reactions, a re- 
frictor\ 'stufi for at liast aoim of lhe<< nattiom should U d< inniistralilo 
tthen the same pmttin is np-iin incorporated in tlie same wav, emploviug 
the same dositp u ed to tlitit the niinpliainctie rt ictions 

3 It IS dcsirahlo that pisaixc f>eiisitizatioii lx positue 

It will Ih oh-icned from the de«cnptum of the niinp!i\Inctie reaction 
in the do" mbhit and pnm a pi/» that flu ri is no ain{.k sign wlmh ap 
poirs witli o(pial intcnsita in the three sp<a les for example, the lung 
immnhihrntion is found praclunllv oiilt in the pmui pig and even 
there onh nftir nente dtath it does not owiir in the nhhit, and onlv 
exccptionnlh in the dog the chamclcristic iihnipt drop in hlrxx! pressure 
is oh crawl onh in the «log and the drop olweniihle in rahhits and guinea 
pigs has j,(neralh a dilTcrent chnractir, tin eoipilahilit\ of the blixid 
maa Ik lost m the do,, strongh rotlnced m tlie rahhjt, and onl^ slighth 
decreased m the piiiua pig, aomitiiig is eommoii m the dog hut does 
not occur at all in tlx. rahhit or piities pig, and so on tlmnigh al! the 
aaniptomsor signs iiirdiseriliwl in experimental annph\Iaxi« Ihis aarv 
mg llItcn8^t^ of ctTeet of the nnnplnlacfic renetion npm the different sw 
terns of organs in tin dog nildiit, and gmma pig mn«t Is cletrlv kept m 
mind, for in niiiphslaxi«, ns in e\cr\ other reaction studied in ano, rich 
animal species must l>e mca<iiro<l with its own aanlsfirk At least some 
of the confusion in the literature of nnaphahixis is direetla traceable to 
failure to realize this The mam factor which cau«wl this error was the 
desire to unifa to standardire one nnapli>Iactie reaction for all species 
of animals 

It must also he nmemhered that none of the functionn! and anatomical 
changes which occur during the nnaphjinctic reaction in nn^ nmmal is 
Vn itself nlonc dingiiosiic of an annplialictic. reutiou All these changes 
which have Iwcn dcsonlied in some detail in the preceding pages do not 
permit the diagnosis of anaplnlaxis, unless the^ ha\e been obtained on 
reinjection of some foreign protein In other words the functional and 
anatomical changes themselves arc not chamctcristic of nnaphvlaxis, but 
the procedure of o\»taiuiug them is ehnractenstic Wlint this procedure 
is has been dc«cnl)od , the animal must first Iw ecnsitired hv tho incorporn 
tion of a foreign protein after n period of incuhition tlio rcincorporation 
of the same protein must produce symptoms which were not present when 
tho animal was first injected or nt least wore not present to the same 
degree This procedure is the essence of the sjmptom-complcx of ana 
phvlaxis, and onlj 1>\ its recognition were Theobald '’initli, Otto, and 
Ko'-ciinti and Anderson enabled to ditTcrentinto it from similar intoxica 
tions caused b\ other means 
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intra\(mo\i9 injection witli those ol&cr^cd m true jinaphvlaxis Their 
«eries of papers is the most exliaustne analysis of anaphylactoid phe- 
nomena at present available 

Imong the anaphylactoid phenomena the so-called drug idiosyncrasies 
must also be placed, at least for tho present Xo definite evidence has yet 
been advanced that crystalloid substances produce the formation of an anti 
body of the tvpe of the anapliyhctic reaction bodv It is possible tint 
some of the drug idiosyncrasies may be explained on tho basis of Auer s 
theorv of auto-inoculation (pige 13J) For the large literature on this 
subject see the recent reviews by Doerr and by Coca. 


THEORIES OP ANAPHYLAXIS 

As soon as the striking phenomena of anapliylaxis were carefully in 
vestigated a number of theories were devised to cxpliin their causation 
A detailed consideration of the c theories is beyond the scope of this 
article, and only a brief consideration of the leading conception will be 
gmn 

Many investigators consider the symptoms of anaphylaxis os due to 
an intoxication, to a poisoning ot the tissue cells This poison was thought 
to be formed either by the union of the antibody and antigen alone, or 
this combination of antibodv autie,en was activated by the complement 
and now, by a process of parenteral digestion toxic clcava5,e products were 
formed from the antigen which produced the symptoms of anaphylaxis 
This conception of an etiological relationship botvreen anaphylaxis and 
protein cleavage products is the leading one at tho present time, although 
as Dnerr points out in his excellent review tho most intensive work Las 
not 80 far been able to establish the following three fundsraental points 

(1) the determination of the mother substance vyhose cleavage furnishes 
the poison it 13 not known whether the injected antigen or the body 
proteins or both, furnish these hvpothetical cleavage products (Zunz) 

(2) the structure and properties ot tins poison, or poisons (3) the proof 
that these products are formed during the acute anaphylactic reaction , the 
anaphylactic liiDp of the guinea pi^, for example where these cleavage 
products must be present, according to hypothesis showed no increase m 
the content of albiirao8Cs peptones or nmmo acid« as determined by the 
method of \ an Slyke (Auer and ^ an Slvke) Obviously these objections 
do not invalidate tho parenteral digestion theory of anaphylaxis it still 
remains the most attractive explanation yet devised, nevertheless the ex 
istence of these objections must be clearly kept in mind, for they show 
that the theorv is by no meana firmly established 

The parenteral digestion theory of anaphylaxis was first formulated 
on the basis of clean cut experiments ly \ augban and his exposition and 
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^ niiplinn liowcd tiiut nil proUins cnn lx split into n toxic nnd n non toxic 
i‘oii<»tituciit 1)% Ixiiliri^ for fcvcrnl hours m n 2 per cent solution of sodium 
li\dntc in iib-M lull iikohol Iht toxic portion i? nlcnliol soluble, tlie non 
toxic fracUoii i'* in olubJt \\ jth the fOTir /ricfion \ au^hvi and bis co) 
hboritors xmm iiMi to pnKlucc on first iiijiction in puiiici pips the sMnp- 
foins nnd nnutoiiiK d sipix wlmh ore «!)■^or^nbll in the ninplnlactic 
rcnction of tlii<» atiiinnl Wluu injected into dopx J-diminds ob erred m 
pentrnl tin snne s>uiiptnim which oiute flunplnlnxM calls forth m this 
nnunal 1 lit toxn fruiinn do«^ not x(iisiti/«, iuit the non toxic iiioictv can 
sensitise tipninst the whedt pmtiin mtdcciilo but not npainst itself 

SchiHenlu Im and Ins coll ilMirators eximiiied the protein cicavapo prod 
nets stp ir iteh nnd di in mstr-ietl tlml n tiutnlxr of ditTtrent poi««iis are 
formed whith induidiiiilU ofim show ocrtnin ro-embhnecs in iLcir 
pliNsudojru'il efhxt to the ttii'iplivhctit rcnction tht> olxtnetl a drop m 
blood pro sure l(nki)p(nin diiiuiiislietl coapulnbilitx, nnd, m the guinea 
pig, nn iinmobilu ition of tin tiiii,^ 

Biedl nnd Ivruis mjecfetl \\ iitc s peptone into dogs nnd piinci pijiS 
and obtninetl in both nimnnls ifTtcts which th<\ roiisidirwl identic d vith 
those ob er\<d in triu nniphclnxis in tlio-c niiimiils llic\ coiitludo that 
the onnphvlactic intoxication isciii«ed h\ a poison which is to l>o eoii«id 
end p}M3i»)op,irilh idonfit tl with the acfiit «m«litii<Ht of WiUa pep- 
tone It must Ik rtnutidxnt! that \\itu« peptone is nn exceedingly 
complex mixture of sulistnmx's, niid that its imposition xarics appircnth 
III diflcrciit simplis Oik must agne, thinfi rf, with Wells that nsiilts 
obtained with tins ramble coinuiixliirc an of doubtful raluc 

In a large senes of pipirs JrioilUrgcr nnd his coll diorators Into at 
tempted to proto that a toxic imxturv pnHiuecd in ritro bj the action of 
fresh guiiK i pif, erntn ujxm "pcx-ihc prccipitites (immune sirura and 
antigen) is tlie true nniplixl ictic poi«on, Ix'cui c it products the trpical 
prmptoms when injected into iiormd guiiiin pigs, nnd because this toxic 
material, or aiinphjlntoxin ’ is formed from the siinc constituents whose 
interaction m the l)od> nppmnth ciusis the nnaphjlnctic intoxication 
It 18 impossible here to siincj the tiionnoiis hteraturc which rnedberger s 
anaphjlatoxin his ciHctl forth, and for an adequate critic d pre entation of 
this question the reader must be rtfcrrcti to tin ginirul renew of Boerr 
In general it mar be said that Fricdbergirg anaplnlatoxin tiieorr i3 
a modified fonn of the protein cleir igo tlnorj, for tlio “aunplivlatoxin’ 
is said to bo split from the antigen hj a procc s of digestion in which tho 
complement and immune l»odj plij essential rules 

A large mnnbur of substances, which on first injcetion produce srmp- 
toms m tlie guinea pig resembling those of true onaphjlaxia, hare been 
expcnmcntallr inrcstigatcd b\ llanzlik and Irnrsiier Jbisc nutbore on 
the basis of careful and painstaVing lunstigations protest nguiist cire- 
lesslj identifying tho disturbances iroduced by rnnoiis agents after 
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development of it In lnlK>nton work ho^ ennclicd oiir knowledge with 
man\ important fjicts «ml nuUil the roinpnht n«ion of confusing pbenom 
cna ^ oiighan 8 tIlCor^ is hnefli ns follow-* flie introduction of o 
foreign protein into the tis-ims or circulating jiiicts of an animal devclopa 
in that animal a proleohtic Urnnut which is specific for the protein 
injected This specific ftrmerit riimiim in the ctlls of the animal as a 
znnogen and is ncti\nte<l when the same protein is again injcefeil A 
sensitized animal is thus one who*e alls are rich in a specific proteohtic 
zimogeii inoreoser, lach fomgn protein has its predilection tissue, where 
it IS Jargel> dejiositcd whose cells j| cspociallv wnsitizrs, and where )t 
13 disruptwl As all proteins arc conocneil to lit composed of a tovie 
and a non to\ic fraction and ns the second injection of the foreign proUin 
netnates the sjiecific ziTnogcn, the acliic ferment is hbernted, splits the 
foreign protein and the frotxl toxic component now produces the simp- 
toms of aiiapln laxis. The first injection of the foreign protein produces 
no toxic BMnptoms lieciust there is no specific ferment present, and the 
non spocihe ferments pnsont split tin fomgn proftm so slowh that at 
no one time is a sufiiciint nmoimt of poison IiUrated to produce the onli 
nan s\mptoms of anaphjlaxia. 

Aiitiannphjlaxis, according to ^nngllatl, is due InrgrU to the quanti 
tativc disproportion between the small amount of speciiie ferment now 
Atailahlc and the foreign prottm, for the anaphilnctic miction uses up a 
large part of tho ferment, and the nmaindtr can proelucc too little poi«oti 
to exert aii\ efTcct I’aaanc annphtlaxis is explained os the transfer of the 
specific protooUtic zsinogcn, the antil>odj in terms of Hirlich’s theon, 
from a sensitized animal to a normal one 

This IS tho hare skeleton of \nMghan’8 theor\, a conception which, m 
sanous form* has liccii more fruitful of results ihsn ans other theory of 
annphjlaxis formulated thus far ^Miethcr time will dimonstrate its 
truth or not matters little, it has nlmds fulfilled tho main function of a 
theorj it has stiraiihtod research and prwluccd an abundance of new facts. 
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CHAPTER V 


FOCAL INFECTION IN RELATION TO SYSTEMIC DISEASE 
F^nk Bilijbos 

The principle of the deicloproent of a systemic or locihzed disease 
from a previoualj existing infectious focus is a long-established fact 

Rheumatic fcTer, endocarditis generalized tuberculosis, gonorrheal 
arthritis, and septicopyemia are familiar examples Not only acute, but 
chronic systemic, disease, including cardiorasc^ar and visceral degenera 
tioas, may bf, caused by a chrome focal infection Chronic focil infection 
may exist for a long period without apparent harmful result , the defenses 
of the body probably prevent general infection 

It 18 also true that an insidious slow ststemic intoxication may occur 
from a focal infection which is fanally recognized because of disturbed 
function of various organs Mvocardial degeneration, chronic nephritis, 
and arterial fibrosis are the most common expression of the slovy, insidious 
intoxication Of course, other factors — inheritance, a bad personal hv 
giene, food and drink abuses occupation etc — may play the more impor 
tant part in these degenerative processes but exclusive of these recognized 
etiologic factors, chronic focal infection max be the cause of cardiovascular 
and kidney and other disease The focal infection may disappear spon 
taneoush and coincidentally the evolution of the svstemic disease may 
cea'ie leaving the patient more or less an invalid, or entire recovery mav 
©ccur This 18 witnessed in individuals suffering from chronic arthritis 
myocarditis, and even m moderate grades of nephritic disease 


SITE OF THE FOCUS 

The focus, acute or chronic, may occur anywhere in the body Usually 
the focus 13 located in the head probably because the mouth and air pas 
sages are so frequently exposed to infection Bacteria laden air insanitary 
dwellings faulty individual month hygiene, etc play an important part 
In childhood the lymphoid tissue of Ae nose and throat may be excessive 
and apparently affords a favorable soil for infection The faucial tonsil 
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to occur from primarj foci located in the mucous memtrane of the in 
testinea The infected mesenteric lymph nodes may continue to be a 
source of sjstcmic infection after the eradication or spontaneous disap- 
pearance of the primary foci Complete coloneetomy has been performed 
for chronic arthritis, for types of psjehosis upon the theorj that the 
causati’fo infectious agents have their ourcc m primary infection of the 
mucous membrane of the colon and secondary foci m the lymph nodes. 


SYSTEMIC DISEASES OF FOCAL ORIGIN 

The statcmio diseases which may be focal in origin may he divided 
into the acute and chronic forms 

Of the acute diseases rheumatic fever malignant endocarditis, simple 
endocarditis, stroptococcemia, staphylococctmift, gonococcal septicopyemia, 
and arthritis aro familiar tvpical examples The chronic systemic diseases 
of focal origin are chronic nrtbntis (streptococcus and gonococcus), 
mjositis, neuritis, myocarditis, nephritis, artenocapillary fibrosis, and 
degenerative processes in various vi«ccrj 

The focus of systemic infection mav apparently give riso in one indi 
vidual to an acute process and in another to a chronic disease This is 
especially true of the acute and chronic forms of arthritis myositis and 
endocarditis and appears to be due to the modification which the strep 
tococci, the usual cause, may undergo in known mutation of cultural char 
actenstics and pathogenicity in varying culture media and serial animal 
inoculations (Ro'Cnow) Clinical observations and coincident bacterial 
esperimentation apparently prove this statement Strains of streptococci 
(Streptococcus lindane mueosus hemolyiuns and r?ieumafici«f) have 
been obtained by cultural methods from infected crvpts and absccases of 
tonsils, dental alveoli and other foci from the exudate of sinusitis from 
joint exudates in acute and chrome arthritis from excised muscle in 
chronic myositis from the blood m mali^ant and simple endocarditis 
from the fibroid nodes upon the sheaths of tendons and aponpurosxs of 
muscles in arthritic patients and finally from enlarged lymph nodes near 
the infected joints and haae been made to cUango their cultural charac 
tenstics and to vary in pathogenicity bv changing the culture media the 
oxygen tension and bv serial animal passage 

It seems rational to make the deduction that mutation of specific patho 
genicitv may take place in the streptococcus pneumococcus group m the 
focus of infection Acute streptococcic tonsillitis may occur immediately 
before or durm^ rheumatic fever Often there is a history of one or more 
attacks of “sore-throat in previous n€*ka months or years The same 
story is of common occurrence in the more chronic arthritic musmilar, and 
myocardial diseases The streptococci m the latent focus may change m 
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and adenoid overgrowth m the na^oplmrv'nx are the frequent seats of 
mfeetion Ob^tniitcd inftx.fed cnpt4 of tho tonsil due to chronic ton 
sillitis or to the sealing scir of tonsillotomy art n eonimon focal soimx! of 
iinny 8j“ttmic di ea«es Dentil nhcolar infection, c^po<ially chronic 
nlt«cc turtou«l\ often nnpcneivcd m the jutunt, ii a frequent Kiurce 
of ginenl debility and clmmie nrthriti* Modt ni dentistry, characforiznl 
by yyoiuhrfu! tcahnicil shill m the M«e of pdd cnn\ns and bndgcnorl, 
IS sometinua the ean«o of the alveolar focus of infection 

Chronic infection of the various siiiii4c*i of the litad, especially if un 
druncd mncojuis c'ci«ts, iniv caii«c systeinie diva^e 

Infcttion may piss freun the throat and sinii«es along other mucous 
tracts and involve the eves and n!<o llie middh nr and nnstoid cells, or it 
ninv pa<i3 through the Uinphaties to the iiMiii!ip,n or to the Ivmph glands 
of tilt neck riic Ivmph glands so iiift'ctdl may fonn ndditioinl foci of 
danger to systimic di n'e The },tnit<Hiriniiry mfivtinns are fri'qucnt 
sources of gtnoral di«en«c Gonorrlual septicopyemia and arthritis arc 
examples Urinary stasis from proslatic tiilargLiiicnt, •tcno«is of ureters, 
foreign liodics etc., are uaudU associated yvilh colon, streptococcus, Bi 
cillus pyocyancus, or other bictcnal infection, and may be the cau«c3 of 
systemic disca«e 

CLolwystitis and cholangitis mar can c bncieriemia and degenerative 
changes in the heart, blood yc«ol<, and kidneys Ciirontc appendicitis 
miy be a cnii«o of local di«tre«s and a danger to life through ahsec'S fo^ 
mation \yith niptiirc and tcsulting septic jHntonitis Quito ns dangerous 
to health and life may Ikj the re«iiUing degenerntiye changes of myo- 
cardium, arteries kidneys, and other organs of surgically neglecftd 
chronic appendicitis IxKat optic ftui of the submucous and subcutaneous 
tissues anyyylicrc may cati*c sysUmic di«cu«e Septic yiiious thrombi 
due to infection of contigiiona ti ancs are sources of septicemia 

Tho intestinal tract may be tht source of iiiyasiou of bactena, as m 
typhoid feytr, cholera and dysrntery, as yratcr or fowl home infections 
These general diseases do not fall under the principles of this article 
Stuch has been yvrittin of the ihronie, local and systemic di^ca^e 
duo to the intestinal bacteria ProbiWy under nbnomial nnatomicd con 
ditions of the tract, yyith stasis of intestinal contents and sluggidi blood 
circulation, ordinarily iiuioetiif Inclena (colon and streptococcus infos 
tinalis) may acquire patiiogcnic \inilcnt properties yvith resulting local 
and systemic disturbances of yanons organs Unusual intestinal bacteria 
(B aerogencs capsulatus, 13 protcus yml^iris, Streptococcus vindnns, and 
Streptococcus pyogenes) may have an ctiologic relation to pcniicious 
anemia, chronic arthritis, cardiovascular and visceral degenerations Tho 
me«cntcric ly-mph nodes may become infected vy ilh bacteria from 8\vallovvc<l 
mucopus derived from primary foci located m the inoutli, the throat or 
accessory nasal sinuses, but tho infection of tho lymph node is more likely 
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to occur from primary foci loeited in the mucous memtrane of the m 
tcstines The infected mesentenc lymph nodes may continue to be a 
source of systemic infection after the eradication or spontaneous disap- 
pearance of the primary foci Complete coloucctomj has been performed 
for chronic arthritis, for types of psychosis, upon the theory that the 
causatiio infectious agents haie their source in primary infection of the 
mucous membrane of thf colon and secondary foci in the lyunph nodes 


SYSTEMIC DISEASES OF FOCAL ORIGIN 

The systemic diseasps which may be focal in origin may be divided 
into the acute and chronic forms 

Of the acute diseases rheumatic fever, malignant endocarditis simple 
endocarditis, streptocoecemia staphylococcemia, gonococcal septicopyemia, 
and arthritis are familiar ttpical examples The chronic systemic diseases 
of focal origin are chronic arthritis (streptococcus and gonococcus), 
myositis neuritis, myocarditis nephritis artenocapillarj fibrosis, and 
degenerative processes in various viscera 

The focus of systemic infection may apparently give rise in one indi 
Tidual to an acute process, and in another to a chronic disease This is 
especially true of the a^uto and chronic forms of arthritis miositis and 
endocarditis and appears to be due to the modification which the strep 
tococci, the usual cause, may undergo in known mutation of cultural char 
acteristics and pathogenicity in larying culture media and serial animal 
inoculations (Ro enow) Clinical observations and coincident bacterial 
eipeiimentalion apparently prove this statement Strains of streptococci 
(Streptococcus xtndani mucosus hemolylKus and r/iewmaficits) have 
hofn obtained by cultural methods from infected crypts and abscesses of 
tonsils, dental alveoli and other foci from the exudate of sinusitis, from 
joint exudates m acute and chronic arthritis, from excised muscle m 
chronic myositis from the blood m mali^ant and simple endocarditis 
from the fibroid nodes upon the sheaths of tendons and aponeurosis of 
muscles in arthritic patients, and finally from enlarged Ivmph nodes near 
the infected joints and have been made to change their cultural charac 
teristies and to vary in pathogenicity bv changing the culture media the 
oxygen tension and by scnal animal passage 

It seems rational to make the deduction that mutation of specific patho- 
genicity may take place in the streptococcus pneumococcus group m the 
focus of infection Acute streptococcic tonsillitis may occur immediately 
before or during rheumatic fervor Often there 13 a history of one or more 
attacks of sore-throat in previous weeks months or years The same 
story IS of common occurrence in the more chronic arthritic, muscular and 
myocardial diseases The strqitococci in the latent focus may change in 
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looM mrciiON 


specific pathopriiic. clinractcr l)ccnu«c of some bioclumical qualities of tie 
ti«suc in wlucli t!ie\ ho the local Wood siipph and the oxegen 

content of tlie lo<all\ infected tissue jila^ an important part in the 
mutation 

\\ ith the def(n«cs of the IxmI^ ilimiiu<hed W oicn\ork, dissipation, 
exposure to cold insufiicicnt or improjier food, h^ iiiihcpenic surround 
iiuri he injuriM from pnvious dtscas< (snUiilar "c ir), or trauma (joint 
or mu«cl« 1 the indnidiinl iiia\ siitror fnnn ncnli or ehronic arthritis, 
mcositis or inalijniant or auiiple < ndoearditis or pneiiinomn, dependent 
upon tiie phase of miHntion in pithogcnnits of tlie sjiccific strain of the 
streptoeocens piienmo«xx.us ptimi* focus. 

Relation of Suspected Focus to Sjitemic Disease — The relation of 
a suspected focus to the s^st^m^c disci e seems to l<e pnned in maiiv 
instances h\ f( \ i ml factors. The rcinocal of the infected focus lo surgicil 
or other means is sonutimes fullonod h\ rapid reco\cr\ from the sjsfcinic 
disease Mou\ observers have noted the pnat unprovement in the general 
health bv tonsillwtomv removal of p<»siim«al adenoids, drainape of a 
chromeallv infc«et(>d pill bladder, apptndectoniv in chronic appendicitis, 
and removal of uirious teeth and nlvi-olar dental infection One iuu*t 
reoopiizi tin improvement in tin ability to bmthe when olrttniction of 
the air pissiips is rlicved bv t<)nsi||(>ctoinv ami removal of adenoids, a 
better dip. tivt ^xiwer and consiH|Ment improved nutrition bv oorrettion 
of dcnt.ll faults rtliif of local distress in choleevstitis and appendicitis, 
but, admitting this it seems obvious that nlnf from eontiimed srstomie 
infection is the chief nn«on for the pncral improvcinent 


PATHOLOGY OF CHRONIC SYSTEbnO INFECnON OF FOCAL 
ORiaiN 

Tho streptococci in (he focus of infection apparentlv attain specific 
patliogcnic qualities (sec. nlwvt) with anuiitv for joint tissue* kidiicvs, 
muscles including mvocnrdium, pistro-iiitcstinal mucosa, pill bladder, 
endocardium, lunj. ttc, napectivcl^ 

Tlie specific streptococci pass through tho blood stream and lodge in 
tho arterioles and cnpillariis of the organ or tissues as ciiiIhiIic masses 
Small hemorrhages result in heart valves, imischs, mucosa of stomach and 
gallbladder, kidney, etc (Hoscuovv) As a result of tho embolism and 
hemorrhages, characteristic changes occur in tho infected tissues and else- 
where in the bod^ Iloscnovv has sliovni iii experimental animals licmor 
rhages subsequent nlcerntion, and ehamctenstic tna«suc vegetations with 
contained thrombi of tho licart valves after tho intravenous injection of 
a strain of Streptococcus vindans obtained from the blood of a patient 
ill with subacute Streptococcus viridaiis endocarditis, hemorrhages and 
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subsequent leukootic infiltration and degeneration of voluntary muscles 
and mjocardium, hemorrhage into and anlxequent ulceralion of the mu 
cous membrane of the stomach and jntestme hemorrhage into and subse- 
quent infection of the gall bladder hemorrhage of the glomeruli of the 
kidnejs with hematuria, cyhndrona, albuminuna after the intravenous 
injection of various strains of streptococci Similar pathological proc- 
esses have been obtained m the clinical and pathologic studies of patients 
suffering from malignant endocarditis, myositis cliolccvstitis ulcer of 
stomach, hemorrhvgic nephritis, etc Cultures of the specific cocci have 
been obtained from tho lesions named m both animals and patients 

Additional pathologic changes occur which are characteristic of the 
organ primarily or chiefly involved Tlie massive vegetations and con 
tamed thrombi serve as a rich culture medium for the specific streptococcus 
(Streptococcus viridans) in subacute Streptococcus vindans endocarditis 
with consequent constancy of the streptoenccemia In the chronic type 
of the disease the defenses of the bodv (antibodies) apparently become 
exhausted, the infectious organism becomes immunized against the host 
(Welch) The streptococci are also disseminated throughout the bodv 
by means of tho detached particles of vegetations and thrombi which lodge 
as emboli in all the organs and tissues This generalized embolism may 
produce umstitutional disturbance and various local phenomena (petechise 
of skin, hematuria splenom^lia with splenic tenderness and hemiplegia) 

The infected voluntary muscle groups and tbeir aponeuroses are ten 
der, painful and contracted m the acute stage In the chronic stage, 
painless when at rest thev are shortened by contraction from interstitial 
degeneration and thickening duo to the infection, local anemia, and 
nonuse 

The small submucous gastric embolic hemorrhage is followed by anemic 
necrosis and subsequent digestion of dead tissues The acute ulcer may 
bleed and imperil life or a typical chronic peptic ulcer may be the final 
result 

In the gall bladder the embolic focus and hemorrhage are usually 
located at the base tlie situation of the terminal blood vessels The nip 
ture of this submucous focus into the gall bladder may cause cholecystitis 
and gall stones also may form Hematogenous embolic infection of the 
soft tissues of the joints occurs in experimental inoculation of animals 
Similar embolic hemorrhages occur in the capsule tho synovial sac and 
fringes and bones in man and animals 

The changes which occur in the cartilage bones, and other joint struc 
tures in chronic deforming arthritis are illuminated by the experiments 
of Oxhausen The simple a«eptic necrosis of bone and cartilage resem 
hling tho morbid anafomv of atrophic and also hvpertropliic tvpes of 
arthritis deformans was prodncetl by cutting off the blood siipplv of the 
joint. With resulting anemia of joint structures Injuries of joints re- 
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suiting in diimiu»li(‘d MikkI supply Imtc l)«n known to produce a like 
morbid nnntoim of the joint It inn^ U (bat tbo nnemn pins tbc toxins 
of cmliolic joint infi-etion will rTpIjim tbe liitlirrto unknown metabolic 
clnngcs of dironic arthriti-* Xlit jjiiienl jii'ilnutrition and anemia so 
cominonh prinnl in tins class of piticiita would be an additional factor 


RESULTS OF SECOKDARy FOOI OF INFECTION 

Tbc sccoudan foci in the \arioiis orgiiis and tissues are capable in 
some instances of intcnsifving the systemic di ei<e Mtiition baa been 
made of the growth of hiottrm in tin throiiibi-coiitainnig M'gitations on 
the heart \al\es in malignant mdocirditis flic oondition ftinii lies a 
constant bactcrnl nuiltijiluation which is added to the hlood-strcam The 
usual infectious orgnni«iii in this t\j»e of tiidocarditu is tin ‘>tn.ptocoocii5 
Mridans The peeuliiirit^ of this organism is tint it has otih inoJuratc 
iimlenee as compm*«l uith mam o(li<r striins of strcptooioci One of 
Its peculiarities ii that it requires a high owgrn tension for it« growth, 
and this it finds as a surface growth in foeiil infretinn and in tlic blood 
stream in imlignaiit indocinlitis Prohahh it i« this pcculianl' of tlii« 
tspe of streptococcus and the fact that the ihromhie vegetations whicli it 
produces on the heart \ahes net ns n pwl cultural m«Inim for it, that 
make this dt«ea«e so fatal It finds on the heart \ol\i*s n pvxl sccondarv 
focus where it niii> grow, and it hnds n rich oT\gin contint in the llootl 
stream 

Infected Umph nodes proviinnl to the focus of inft'ction mas liceomo 
Fccondars foci Gcncml tubeniilosis ntiite and dcformin^ rhtuinntiara, 
endocarditis, simple and malignant, and other ssstimic disia^c mav dc* 
^elop from the eccondirj foci 

The embolic foci of the asstcimc di«ease are found in inu cles and 
other tissues and base Iwen shown Jackson to occur in the tcrmiml 
blood ^e^sol9 of the tissues of joints The fact that the infection occurs 
in an embolic form including mnnj blood scsscls, and tlitrtl)> reducing 
the blood supplj of the infccfcil organs, cvpinins mans of tlic peculiarities 
of tho chronic tjpes of mjositis and arthritis The iiijurj to the bhx>d 
vessels partiallj deprives tissues of blood, and tUertbj interferes with 
thtir nutrition and oxvgcn supplj The tjpes of streptococci wIikIi lufect 
muscles and cause chronic arthritis have also n low viruloiue Ihej grow 
best m a low oxvgen tension The fact that the embolic process deprives 
the tissues of blood and lowers the owgin contiiit furnishes the best 
possible conditions for continued viabihtj and probablv nl«o for multipli 
cation of the infectious microoipinism Tins pcculiaritj of tlio patliologj 
of the chronic tv pcs of mjositis and arthritis also explains tho progressive 
morbid anntomj so peculiar to these diseases The metabolic changes 
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which occur in the muscles and nlso in the hones and cartilages of the 
joints scLDi to depend upon the depniation of the struttures of those 
elements ncccssan for their gencril nutrition Therefore, m the treatment 
which will restore the condition it is necessary that the nutritional side of 
the ti« ue be considered, attempts being made to restore circulation and 
full o'ssgin content to the tissue before the infectious microorganism can 
be destroTcd and the morbid anatomical changes stopped It explains 
the reasons for the improitment of patients who arc managed along the 
lines of general support inchtding the improvement of the general nutri 
lion of the body hj good food plcntv of ox>o<^ Ihe form of pure avr, 
passive and active exercise commenc»'d mildly and graduillv increased 
and all other measures which tend to build up the general health One 
can also understand why patients so minaged without a removal of the 
pnmarj focus of infection may ttlapsi because of reinfection It ( vplains 
why llicsp patients are made dcfimtelv worse by all c^austing and dc 
pressing measures such as an insuflicient diet with low proteid content , 
exhausting warm or hot baths and mental and physical fatigue 


FOCAL INFECTION AND ANAPHYLAXIS 

The principles of anaphylaxis are « specially and exhaustively explained 
elsewhere The subject is mentioned here only to emphasize the fact that 
the bndv may he sensitized b> the absorption ot a protein substance from 
a focus of infection 'I bis may result m periodic evidence of anphylaxis 
m the form ot iirtiearu and other skin lesions asthma, etc 

TrEATUENT 

Prophylaxis — Focal infection is most commonlv situated m the head, 
hut may he located in any organ or tissue The mouth and air passages 
arc eonstinth exposed to infectious bacteria e pecially in individuals who 
live in dcn«ely populated centers Insanitary environment usually can 
not he Controlled ^Vhpn possible this should be commanded Individual 
hvgiene should be enforced by miiniupal countv and state health officers 
This would be fcasibh in all public scliool children The enforcement 
of a per^ml livgienc. bv public officers would educate and impress parents 
and other mdividuaU wvth its importance Enlarged or infected faucial 
tonsils adenoid tissue overgrowth md cmoiis teeth are a monace to health 
and life Tnnaillcctomv Ihoroughlv performed may save the mdivid 
ml copicnllv a child from local infection m tho form of tinsillitis pen 
tonsillitis, diphtheria, etc and also from consequent rheumatic fever, 
endocarditis, tuberculous hmphadcnitia of the neck and mediastinum 
nephritis acute and chronic myositis chronic deforming arthritis etc 
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siiUinf' m clinniu«}io(l IiIoojI finp]il> l»a\c lioiii knouii to proilnco a like 
iiiorlid nnatoiin of tlio joint It in8> U lliat tlic anemia plus the toxma 
of cmliohc jonil infi'ction uiU (Tplniii IIh liillierto imkiMWU inetaliohc 
clniifrcs of (lironic nrthritii* JIk j,tiicril mnlnntritmn and nntimii *o 
coniinonh pri eiit in tins cJiss of pititiiU Mould Im nii ndditiond factor 


RESULTS OP SECONDARY POOI OP INFECTION 

The sccondnn foe: m the sanoiis orpins and tissues arc capihlo in 
some uistinccs of iiitcii«if\iiip the asstcmic di oi«p 'Miiifirm his been 
made of the prowtli of Incfsria in the (hromhwotit iminp sepetntions on 
the heart lahes in innlipiuiiil siidixmlitis The eondition fimiislics a 
constant bictcrinl iiiiiltiplioation uhich is ndde<! to the blood strenn. The 
usual infcetimis orp-ini in in tins tsjM of ondocartlitis is the ‘streptococcus 
Mndans The pcs tiliiiril> of this oiT^nnisni is that it lias onl> moderate 
iinilcuec as oompiml with mam oilier atnims of stnptoooo .1 One of 
Its peeulnntua is that it rccpiires a hipli owpn tin«»m for Ms piiwth, 
and tins it linds ns a surface prouth in food infection and in the blood 
stream in malipnaut endocmtitis Pminhh it is tins pcciiliiinti nf tins 
tipt of stnptooocciis, and the fact that the fhmnibie ropilntiom which M 
products on the heart \nhcs net ns a p'od cnltiinil misiium for it, tint 
make this di en o so fatal It finds on the huirt \ul\es a pood soeoiidir^ 
foens where it mm grow, and it finds o rich ot\piii content ui the blood 
strcim 

Infected Jimph nodes proxtmi] to the /ociis of infittion tm\ 1-ocomc 
secondart foci Ociicnil tiilK milosis, acute and deforiiniip rhcuimtisra, 
endocarditis simple and malignant, ond other siatimu/ di inso ma\ de- 
velop from the scoondarj foci 

The cnibolic foci of the systemic di«en«c are found in muscles and 
other tissues, and ha\e been shown hi Toekson to occur in thi tcrmiml 
bloodvessels of the tissues of joints Tlic futt that tlic uifiction occurs 
in an embolic form, iniliuiinp mam blood vcstls and tlunhv rcduciiip 
the blood supply of the iiifcctei! orpins, explains mam of the pocitlnntios 
of tbo chronic tjpes of mjositis and arthritis The injiirv to the blood 
vessels pirtinllv deprives tissiioa of blood, and thercbv interfires with 
their nutntioii and oxvgoii stipplv flic types of strcptococi i vvhicli infect 
muscles and cause chronic arthritis have also n low vmilcntt Thtv prow 
best in a low oxvgtn tension llie fact tint the cmlwlic process deprives 
the tissues of blood and lowers the oxvpin content fiirnishcs tbo lK«t 
possible conditions for coiitimied viability and pnibnbU also for inultiph 
cation of the infectious microorganism Jhis peculiarity of the patholopy 
of the chronic tv pcs of myositis and arthritis also explains tlie proprissivc 
morbid anatomy so peculiar to these diseases The metabolic changes 
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•wbicii occur in the muscles and also in the hones and cartilages of the 
joints seem to depend upon the depmation of the stnutiires of tho«e 
ehmentsnecessarj for their general nutntion Iherefore, m the treatment 
which will restore the condition it is necessary that the nutritional side of 
the tissue bt considered, attempts being made to restore circulation and 
full osvgen content to the tissue before the infectious raicroorgamsm can 
he dcstroied and the morbid anatomical changes stopped It explains 
the reasons for the improvement of patients who are minagcd along the 
lines of general support including tJie improvement of the general nutn 
tion of the Ixidy good food plentv of oxv^cn m the form of pure air 
passive and aetue exercise commenced mildly and gradually incrcistd, 
and all other measures which tend to build up the general health One 
tan also understand why patients so managed without a removal of the 
primary focus of infection mav relapse because ot reinfection It explains 
whv these patients are made detinitely worse bv all exhausting and de 
pressing measures auch as an insiifii* icnt diet with low protcid content, 
exhausting warm or hot baths and mental and pbjsical fatigue 


FOCAL INFECTION AND ANAPHYLAXIS 

The principles of anaplnlaxis arc espcciallv and exhaustively explained 
elsewhere The subject is mentioned here nnlv to emphasize the fact that 
the bodv mav be sensitized bv the sbsorption of a protein substance from 
a focus of iiitection This may result m periodic evidence of anphyhxis 
in the form of urticaria and other skin lesions, asthma, etc 

Tceatviekt 

Prophylaxis — Focal infection is most common!} situated m the head 
hut mav he located in anv or^aii or tissue The mouth and air passages 
are constauth exposed to infectious hactena especially in individuals who 
live m densely populated center* Insanitarv environment usually can 
not he controlled When possible this should lie commanded Individual 
hvgienc should be enforced bj munieipil countv and state health officers 
This would be feasible in all public sthool children The enforcement 
of a personal livgicne bv public oftitirs would cducite and impress parents 
and other individuals with its importance Fnlargcd or infected faucial 
tonsils adenoid tissue overgrowth and carious teeth are a menace to health 
and life Tonsillectorav thoroughlv perfonned may save the individ 
nal ospcci ilh a child from local infection in tin form of tonsillitis pen 
tonsillitis diphthcna etc and also from consequent rheumatic fever 
ondoeanlitH tiibcrculmis lymphadenitis of the neek and inediastmum 
nephritis, acute and chronic myositis chronic deforming arthritis, etc 
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suiting in <hinim«lio<l liloo<l siipph linxc l>p<n known to produce a like 
morbid nnaloiin of tlu« joint It K thiit the nntmn phis tlic tojins 
of cmlolic jomt infection will OTplRiii the hitlierto niiknowii metilolic 
cliniigcs of ihronic urtliritia Ilu piuml innlnutntion nrid nnciiiia w 
comiuonh pre tut in this clis<i of piticnts would U nn addition il factor 


RESULTS or SECONDARY FOCI OP INFECTION 

The secondan foci in the \arious organs and ti«siits arc capable m 
some in«tincc< of inten«if\ing the s>stemic di'C-iH 'Miiition his been 
made of the growth of hicUrii in Ilu thmnihi-<*ontninin^ iigitition* on 
the heart lahei in malipmnt tndocinlili« Ihe miidiiion fitnii«hcs a 
constant bictennl mnltipliration which is ndilcil to tlic blood-streim. The 
usual infcctiovia orgini«m m this fijic of oinlocinlitis is llit Streptococcus 
iiridnn** The pnuliariti of this oi 7 ,ftiiism i** tint it has onU moJcnite 
iinilencc ns compared with mam other stniins of stripfixwcci One of 
its peculiarities h that it rtspims n Jiiph ox^pn tension for its powtli, 
and this it finds ns a siirfnie growth in foeni infection niid in tlic hliHxl 
strtim m mnlipiiaiit tndocirdilis l*n»l*ihl\ it i« tlii« pii-nliiritv of this 
tipt of Btroptococcii* mid the fact that the legitntwns winch it 

produces on tlic heirt lalns net ns n pxnl ciiltiirnl mttlium for it, that 
miko this disease so fatal It finds on the ht irt inhos a piod secondary 
focus where it mai grow, and it finds n rich ox^plll content in the blood 
stream 

Infected honph nodes proximal to the focus of infi'ction im% become 
secondari foci Cenoral tiilx rculosis ncutc and dtforniiiig rliiuimtisni, 
endocarditis, simple and innlipiant, nml other s\8timiL disuse ini\ de- 
iclop from the secondirj foci 

The embolic foci of the pxsIciiiic di«ea«e arc found in muscles and 
other tissues and have liocn shown h\ Jackson to occur in the terminal 
blood ^ easels of the tissues of joints flic fact that the infection occurs 
111 an cuibolic form incliuliii^ inniij Wood ie«scls, and tlarelo rctliicing 
the blood supplj of tlit infected organs, expliins niiii\ of tbc pcculinritica 
of tho chronic t\pc3 of mjositis and arthritis Ihc lnJll^^ to the blood 
vessels pirtiallv deprives tissues of blood, and therebj mtorftres witli 
tbeir nutrition and oxvgen suppiv Tho types of BtreptoCocci which infect 
muscles and ciiise chronic arthritis have al«o a low virulence They grow 
beat in a low oxygen tension The fict tint tlic cmlolic process deprives 
the tissues of blood and lowers the oxvgcn content fnrmslies the l)e8t 
possible conditions for continued Tiabilitv and pnibibly also for raultipli 
cation of the infections microorgnmim This peculiarity of the pitliologv 
of the chronic types of myositis and arthritis also explains the progrissnc 
morbid nnatoro> so peculiar to these diseases The metabolic changes 
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which occur in the muscles and also m the hones and cartilages of the 
joints seem to depend upon the deprnation of the structures of those 
elements neccasars for their general nutnhon Therefore, m the treatment 
which will restore the condition it is necessary that the nutritional side of 
the tissue he considered, attempts being made to restore circulation and 
full oxygen content to the tissue before the infectious microoigamsm cm 
be destroyed and the morbid amtomicil changes stopped It explains 
the reasons for the improvement of patients who art managed along the 
lines of gLneral support, including the improvement of the general nutri 
tion of the l>ody hj good food pluiU of oxvoew in the form of pure air, 
passive and active excruise commenced mtUlIj and gradually increased, 
and all other measures which tend to build iip the general htalth One 
can also understand whj patients so managed without a removal of the 
primary focus of intection mav relapse because of reinfection It explains 
whv these patients are made dtfamtelv worst, by all exliausting and de- 
pressing measures such as an insufiicient diet with low protcid content 
exhausting warm or hot baths and mental and physical fatigue 


FOCAL INFECTION AND ANAPHYLAXIS 

The principles of anaplivlaxisarecspreialh and exhaustive!) explained 
elsewhere The subject is mcntioued here onlv to emphasize the fact that 
the bod) mav ht sensitized b\ the absorption of a protein substance from 
a focus of infection This mav result in periodic evidence of anphyldTis 
in the form of urticnria and other skin lesions asthma, etc 

Tcbatvient 

Prophylaxis — Focal infection is most commonly situated in the head 
but mav be located in an> or^jaii or tissue The mouth and air passages 
are constant!) exposed to infectious baettna especiallj in individuals who 
live in densel) populated centers Insumtir) environment usnilly can 
not be controlled When possible this sliould be commanded Individual 
hjgienc sliould be enforced bv municipal coiintv, and state health officers 
This would Ix! feasible in all public school children The enforcement 
of a personal livgienc h\ public officers would tducite and impress pirents 
and other individuals with its importincc Enhrged or infected faucial 
tonsils adenoid tis'juc overgrowtli 'ind carious teeth ire a menace to health 
and lift TonsiHcctomv thoroiigfalv perfonned ma) save the individ 
nil tspeciollv a child from locsl infection in the fonn of tonsillitis pen 
tonsillitis, diphthcna etc and also from consequent rheumatic fever 
endocirditis, tuherculous Iviuphadenitis of the neck and mediastinum 
nephritis acute and chrome mvositis chronic deforming arthritis etc 
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loiisiPoctoniv should not be necdIcviU practiced, but vlicn then. la cvi 
deuce that the tou^iN are mfcctcd or cnlarj^'d b\ chrome disease they 
should be thoroughh enucleated to pre\ciit further local and jingsiblc 
sy atomic diaca c The function of the iiomnl tonsil is not knnvni Its 
rtnioinl has not U'cn followwl b\ an> recopurnhlc local or constitutional 
disturbance An infected or abimnnal toiml la n harmful orpaii and 
should be wholh removed Partial rcinn\nl (tonsillotoiin) is a Urn 
ponzmg, dangerous measure The nmaiiiiiig enpts, sealed oMr lo the 
operation sclr, afford a condition ns bid or than the original tonsil 
h tee<sne adenoid tissue of tlit nose and pharynx pn%cnts fret drain 
age and olwtmrts tin air passagis In addition to tin local tffitts the 
daiigtr of middio ear mastoid and hmph gland infwtioii, and possiMt 
systemic discasi should indicate prompt openitnc eorrrttion 

Carious teeth are an inexcusable evidence of fanltv personal cliaiilmess 
m tho c who are othenvise heillhv Constitutional conditions due to 
dcficiencv diet inav lie a cause of, or at nnv rate l)0 associated with, caries 
and other diseases of the gums, teeth, and yaws Caries of tlie teeth insy 
lead to septic di es«o of (he puns, to alveolar abscesses, etc In childan 
and others proper dciitistrv should lie instituteel to prevent focal di«ea*e 
as well as the possible 8uli«e<|ueiit dironic arthritis, ^mmculosis and gen 
cral dcbilitv Moelorii dentistrv has (ce.lmica? faults The 11*0 of metal 
crowns u|)on teeth with infccteel pulp results, in inanv instances, in the 
establishment of incchanicnl dams over infectious fiKi 

Choloovstiti especially if chronic, is a reeopiircd ciiu«e of svstcmic 
disoi«o, ospccinllv vi«eoral degenemtions ilvocnrdial degeneration is fre- 
qucntlv as«ociatcil with it Improvement of the heart condition is often 
noted after cholecystotomv and drainage Surgical treatment of cholecvs 
titis and cholanptis is indicated, not only to rclicvt the local disease, 
but It 18 quite as important to prevent svstcmic slow intoxication and 
consequent mvocardial and other vi«ccral degeneration Surgicnllv neg“ 
Icctod, appcndiiitis mav be a local menace, may disturb the organs of 
digestion and in addition mav eausi svstcinic chronic intoxication and 
cardiovascular, kidnev and other organic degenerative changis Neg- 
lected gonorrheal foci, located in the deep urethra, mucous glands of the 
prostate and in the seminal vesicles are dangerous m the dissemination 
of the disease 111 sexual iiitcreDursc and also of svstcmic infection of (he 
host in the form of arthritis, tenosynovitis, gonococccmia with malignant 
endocarditis 

Septic conditions of the urinaiy tract, especially those due to defective 
drainage from pchic disease of women and to morbid anatomical changes 
of the prostate, bladder, ureters, and kidnev s should receive appropriate 
surgical treatment and medical management to relieve local conditions and 
to prevent additional serious systemic disease 

Finally prevention of systemic disease from a focal infection should 
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be promoted by all of tbe mcana which are known to maintain the natural 
defenses of the bodj, namely pure air simple good food, avoidance of 
overfatigue and exposure to extreme diangea of temperature, especiallv that 
which lowers tbe temperature of the body for a relatively long period 
Methods — The patient who sufferb from acute oi chronic arthritis, 
endocarditis, myositis hemorrhagic and chronic nephritis eta, should 
iiave repeated thorough physical examinations Careful search should 
be made to locate the infections focus Thu is not always evident or 
easily found That it is frequently present in the faucial tonsil should 
not lead to hasty tonsillectomy in all patients Advantage should be 
taken of the Roentgen ray, of transillumination, and of the aid of throat 
and nose specialists in examination of the head A complete history 
careful physical exploration of the abdomen, test meals, fluoroscopic bis 
muth tests microscopic chemical and bacterial cultures of stools may he 
necessary to recognize chronic foci m gall bladder appendix vermiformis 
or elsewhere m the gastro intestinal tract and of intestinal stasis with ab- 
normal and pathogenic intestinal flora Thorough investigations should 
ho made of the genito urinary tract by pelvic exploration and urine ex 
animation chemical, microscopic and if necessary, by bacterial cultures 
'Massage of the prostate and seminal vesicles mav yield the gonococcus 
and afford an immediate recognition of the cause and nature of the sys* 
tcmic disease A denial of an acquired gonorrhea or the confession of 
an infection many years before shontd not excuse this examination in 
everv male patient who suffers from arthritis 

Occasionallv one will flud the focal infection m an unusual place A 
suppurating too from an ingrowing nail has been the source of rheumatic 
fever with pancarditis in one patient and of chronic deforming arthritis 
in another Specific streptococci were obtained in pure culture from the 
pus under the toenail from both patients 

Removal of Focus of Infection — kthen ascertained the focus of in 
fection should be eradicated by the necessary surgical aid or other means 
which have bten fully explained under Prophylactic Treatment If ac- 
cessible and not otherwise remediable, secondary foci in the form of 
enlarged lymph nodes should also be surgically removed if there is a 
probability that they may continue to cause general infection as secondary 
foci 

In acute conditions like rheumatic fever malignant endocarditis and 
the like, it may he hazardous to attempt to remove the primary focus It 
IS questionable whether recognizably infected tonsils should be removed 
during the height of rheumatic fever Inasmuch as many individuals are 
apt to have repeated attacks of acute rheumatism the apparent focal cause 
(usually infected faucial tonsils) should be removed in the interval be 
tvvecn attacks In chronic types of infectious endocarditis it is wise to 
remove a recognized primary focus. 
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Gtnrrdl j/irn/ — -J he of the pntiint nfttr tlic re- 

HJoval of {}» foctjii of inf<xtio» «iH «f ttmr-c, t?e]»cn<l npf»n (he eharjckr 
of the s^8t« mic <li c» o fmm vrliidi he niiiTtrs Dctnils of (Iih inaiiaj^ mcnt 
for ncli 8%«(iniH (1 i«(hsc emim! 1« tnl in nn article of tins kind 

An attempt ii iindt litn to iMftWi«h kmmUHl^ of the principles iniohcd 
in the MihjtH t 11k p itiint who aiifTirs fn>m imlifmnnt c m!(>e-mlitii mu t 
lie (rented m pimril as milit tte«l in tin litinture wlndi ini\ le coin 
ninndrtl Si too nciitt rhtiinmlie fi\Lr, <hronic defonimip arthritis 
gonorrlual arthritis etc, Tmi«l Ik ininaj;ed as indicated in the luimtrous 
articles written upon thn t subjects 

Vaccines and Seram Treatment — l arctnfs — \ net ines Imie been ined 
as gpecifie imtlwHls of trentment in iiiniin of the Pistemie di«en cs due to 
ftx-al infection \nto,Knous \n(nitie has lieon cntin«iM!\ used in innlig 
nant cndooanhtis due to the Streptoeocens Mridins Impnivemint bv 
8ii(h \ not iiK has Un n reportid but it is th< < xjicrn nn of tlie author that 
the use of \ iceme in patients euffenn^, fnnn mnlipuniit sfreptocixcnl 
ciiiloeurditis is without l-omfit Indin-d, it « ms tlint in sonic patients 
M tro itcsl Ik lirf.e do cs, jOO 000,000 (o 1,000,000,000 of the aiito,.*ctinits 
\accine distinct hann r(SHli«d 1 o«sibIs smnll d(»«(s nn\ inem«c the 
defcii os of the UkU of the patunt in this di on c, but for the rcnsotis 
stated in the pirapniph on the patholojrs of the condiiinn it is not Iikclj 
that aii\ rcinedi now known will affect the hrp Mpctations upon the 
heart vnlres and produce antiliodus m the blowl-stmin which will affect 
to ans appn-cnblc dcfrroc the life of the mfcitious orjrmism \\ hen Strep* 
tococciis Mridntis tmlocarditis is recopiued enrh, licforc ms«sivc vecc* 
tntions hn< forimnl the intruuious iiijeition of 'i to 10 pr of eicodi 
late of sods in sterile iiortinl «dt solution, once a dn^ oresen second dai, 
has rcsultctl in penmnenth slerilizinp tin Mood of a few patients ill 
with subacute endocarditis asitli positnc blood cultures in the hospital 
service of the writer 

In acute rheumatic fcier autogenous aaecinc has not lioen PufTieicntlV 
tried to enable one to make a definite statement coneinimg the value of 
the treatment btock aacciiies o iiscil haae not prodneod pood effects 
with rogulanta or iinifomiits, and the pood results wluch have l>eeii re- 
ported arc just as likcU to haac rcsnlteil from other influences, inasmuch 
ns the natural clinicil courn. is often chaneetl b\ nonspecific roenswres 
The peculiarity of rheumatic fcaer in nuiinnp ii definite and limited 
course, as was shown bj the elder Flint, makes nil deductions eoncemin-, 
(he use of rcnudies, wlicther drug or specific aaeeincs, a question which 
requires proof bj thcBtuda of a large numlicr of cases, properU controlled 
The disease is not usually dangerous to life, «o that the proof of the aaliie 
of a “specific” remedv by the fact that 75 per cent or more of patients 
rccoaer is begging the question The fact that endocarditis with resulting 
crippled heart valves, occurs m so many voung patients who suffer from 
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rheumatic fever is the important thing which should encourage one to seek 
for a method in the treatment of rheumatism which js specific Until that 
time comes the wisest thing to do is to use prophjlactic measures to pre- 
vent the disease and to follow well known and established drug treatment 
and rational management 

The u c of vaccines in chrome deforming arthritis and mvositis has 
been practiced extensiveh (see Arthritis Deformans, Volume IV, Chap- 
ter XXTl It IS the opinion of the author that while autogenous vaccines 
may be specific to some degree m the treatment of chronic arthritis and 
mjositis the good result obtained m the mana^jCment of these patients is 
due more laroclj to the improvement of the general health bj the measures 
of general and individual hjgiene which have been mentioned Failure 
will occur m the management of this class of patients if reliance is placed 
wholly upon vaccines 

Serum — In chronic arthntis and myositis a polj valent streptococcus 
horse serum has been used Tlic scrum was prepared b\ immunizing two 
horses with approximately thirtv strains of streptococci of various tvpes 
obtained from patients suffering from chronic arthritis and chronio 
myositis The aged, refined and heated scrum was used coincidently with 
the autogenous \ iccincs Under this management the defenaes of the 
hodv seemed to improve more rapidlv than with vaccines alone as was 
manifested in a higher curve of both tlie opsonic and phagorjtio index 
Unfortunatelj the serum sensitized every individual upon whom it was 
used, and the use of the <erum aub equent to tbe second or third doso pro 
duced more or less serum reaction (anapbvlaxis) Usually tins consisted 
of skin eruption — erythema and urticaria with intense itching — but in 
three patients the reaction amounted to a severe degree of anaphylactic 
shock and an alarming condition Consequently the use of the senim 
was abandoned as it was believed that the removal of the focus of infec 
tion followed bv the general hygienic management mentioned and the 
use of the less dangerous autogi nous v accines would be successful, without 
the serum Autogenous colon vaccine has an unquestionable value in colon 
infections of the unnnrv tract (Fillings) But to bo successful there 
must he no stasis of urine in tbe tract If there exist any morbid ana 
tomical conditions (stricture of urethra prostatic enlargement, stenosis 
of ureters from any cause calcnlns or other foreign body in the tract, 
etc) the infectious bacteria m the nrme will persist until the cause of 
the stasis is sui^cally removed and then vaccines will aid very much in 
rendering the urine sterile If residual urine la as«oeiated with colon 
infection dailv bladder imcation and the u e of vaccines may give good 
results However ns long as the oauso of residual urine persists reinfec- 
tion 18 apt to occur 

The use of what mav bo called polvvalent bacterial filtrates in any of 
the focal or svstemie diseases mentioned in the subject of this paper is not 
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Genentl Vaiiaydnenl — Jlie inannprim nt of the patient aflcr tlic ro 
iiioxnl of th( focus of mf<‘choii will, of course, depend niion iIk clnracter 
of tlic «\stcmi( di ( is( from wlurli In siilTirii Dcinils of tins min ijr> inent 
for cneh timu di oi«( i moot l>c Hij.,^sted m iiii article of this kind 
An attiinpl is mult lure to (stil>Ii«h kiiowleilfsi of the pnmiplca nnohcil 
in the Fuhjei t 1 he p itieiit who milTi r* from iiiiihpi int i ndoc mhtis must 
l>c trnted in pmral ih induat<‘t] iii the Iittrntiin wlmli riinv It c«>in 
nnnde<l Si too acute rlittmialie ftstr, rlironu dtfonnin^ arthritis, 
gonorrhiiil arthritis <t( , must lx inuia,,e<l ns indicated in the numerous 
articles wTitUn upon tho e fuhji-cts 

Vaccines and Senun Treatment — 1 rtcnwcs — \ nccines hnsc boon u«ol 
ns spetihc inttliods of trintineiit in rums of the svstemie di (“i cs due to 
focnl lufittioii \utoptious sacs me has Istii rTtinsiMls ti i-d iii inidig 
limit tndocanlitis dut to the ‘'triplociwus sindims Improvcmtnt Iv 
siitli \ lecini has Ihs n r< jxirttd hut it is tlit < xih ntno of ihi author that 
the u«t of \scciiu in pitunts MilTinii); from iinlipiniit strcptucoccd 
cndocirditis is without Isiufit Indcs-d, it sei ms that in somt pstients 
po tr( itisl Iw Inr^o dines, jim 000, (KiO to 1,000,0(10,000 of tin niitnpciinua 
^aectnc, distinct inrm riiullcil Po sihlt «nn1I do«os iins incrtn t the 
dcfcjists of the l*o<lv of the piticiit in this di 1 1 i hut for the TCS*on8 
stated in the psni^aph on the pilho)o,n of the condition it is nut liki.]^ 
tint nti\ nmcd> now kiinvrn will affect the lirp \(,.ctntioTis upon the 
heart sahos and produce antiUxlns m the tlooil stnnm which will affect 
to anj ttppreciAhl< d( ^.^rcc the life of the mfts tious orpmi m W hen Strep- 
tococcus Mridnns endocarditis is rccopiircd enrh, Uforc nn«3no vepe* 
tatioiis ln>e formtd the mtm%«nous injection of > to 10 gr of escotl' 
late of soda m sttnlc nonnni e ilt solution, oner a dn^ or e\crr second dav, 
has resulted in ptnnaneiith pteriliriiip the hlood of a few pstients ill 
with Bulncutc cndocirditis with positiic Wood cultuns in the hospital 
eenico of the writer 

In acute xhcuinatic frier nntoprnous >aecmc has not Is'cn sufiicientlv 
tried to enable one to make ii definite statement eoneerninjl tho inluc of 
the treatment btock mkciiics so ii«c<l haic not produced pood effects 
with repularitj or iiiiifonniti, ntul the pood results which haic l>eeu re- 
ported arc just as likclj to haic nsulted from other influences, inasmuch 
{is the natural clinical course is often eliBiipi.d lt\ non pccific measures 
Ihc pccnlianti of rheumatic fcier in ninninp n dcfimfo niul limited 
course, as was shown hj the thlir riiiit, makes all deductions conccminp 
the use of remedies, whether dni„ or specific aactmes, a question which 
requires proof hj the studi of a larpc number of cases propcrli controlled 
The disease is not usually daiiptrous to life, so that tho proof of the laliic 
of a “specific” remedj hi the fact that 75 per cent or more of patients 
rccoicr is heppng the question Tlic fact that endocarditis mth resulting 
crippled heart lalves, occurs in eo many jounp patients who suffer from 
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rheumatjf fever 13 the importnnt thing which should encourage one to seek 
for a method in the treatment of iheiunatisra which is specific Until that 
time comes the wisest thing to do i 3 to use prophyUctic measures to pre- 
vent the disease and to follow well known and established drug treatment 
and rational management 

The use of vaccines in chronic deforming arthritis and mvositis has 
been practiced tsfensiveh ( co Arthritis Deformans Volume IV Chap- 
ter XXI) It is the opinion of the author that, while autogenous vaccines 
may be specific to some degree in the treatment of chronic arthritis and 
mvositis the good result obf lined in the mniugement of the e patients is 
due more largclj to the improvement of the general health hj tht measures 
of general and individual hvgienc vvhich have been mentioned Failure 
will occur m the management of this class of patunts if reliance is placed 
whollv Upon vaccines 

Senm — In chronic arthritis and mvositis a polyvalent streptococcus 
hor«e scrum has been used The «crum was prepared hv immunuiDg two 
horses with approxiraatelv thirtv strains of streptococci of various tapes 
obtained from patients suffering from chrome arthritis and chroDic 
mjositis The aged refined and heated senim was used cointidently with 
the autogenous vaccines Under this managemint the defenses of the 
body seemed to improve more rapidly than with vaccines alone as was 
manifested in a higher curve of both the opsonic and phagoovtic index 
Unfortunatelj the serum sensitised every individual upon whom it was 
Used, and the 11 e of the «eniin subsequent to the econd or third do«e pro- 
duced more or less scrum reaction (anaphvlaxis) Usually this consisted 
of skin eruption — ervthcma and urticaria with intense itching — hut m 
three patients the reaction sraounted to a severe degree of anaphylactic 
shock and an alarming condition Consequently the u e of the scrum 
was abandoned as it was believed that the removal of the focus of infec- 
tion followed bv the general hvgitnic management mentioned and the 
use of the less dangerous autogenous vaccines would be successful, without 
the serum kutogenous colon vaccine has an tanqucstionable value in colon 
infections of tbe urinary tract (Billings) But to be succe sful there 
must be no stasis of unne in the tract If there exist any morbid ana 
tomical conditions (stricture of urethra, prostatic enlirgcment stenosis 
of ureters from any cause, calculus or other foreign bodv in the tract 
etc) the infectious bvetena in the urine will persist until the cause of 
the stasis IS surgicallv removed and then vaccines will aid very much in 
rendering the unne sterile If residual urine is associated with colon 
infection, dailv bladder imgation and the use of vaccines may giv e good 
results However, as lon^ as the cause of residual urine persist reinfec- 
tion is apt to occur 

The use of what mav be called polvvalent bactenal filtrates in any of 
the focal or ystemic diseases mentioned m the subject of this paper is not 
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justified b^ Bcicntific CTpenmenls, rntionnl deiliicfjon, or olmicnl result* 
The U’se of \ occines niid sera in potioeoeenl nifections, nstluna, fiiruncii 
losis, and other di«ej«(<, focal and fl^stomle, is di«cus od in the chapters 
relating to tho«c subjects 
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CHAPTER VI 


BACTERIAL SUBSTITUTION THERAPY 
Asthub Isaac Ke^dali, 

LACTIC ACID THERAPY AND LACTIC ACID BACILLUS IMPLAN 
TATION IN INTESTINAL TRACT 

In this chapter on Bacterial Substitution Therapv particular atten 
tion has been gitcn to lactic acid tlierapv ami lactic acid bacillus implan 
tation in tho intestinal tract 

Early Studies— The histor\ of deliberate attempts to alter the flora 
of the intestinal tract begins with the studies of MetcLnikoff The theory 
Underlying this tjpp of thcrap> was foreshadowed in Herter’s illuminat 
ing article which appeired several jears earlier The iletchnikoff theorv 
Centers around an assumption that auto-intoTication and premature senility 
are pnmarilj attributable to overgrowth of putrefactive anaerobic microbes 
in the lower levels of the alimentary canal Tho protean clinical mam 
festations resulting from this overgrowth are caused bj the absorption 
of certain bacterial putrefactive products which seem to act as cumu 
latne poisons The remedy for these conditions is to be sought for 
through the displacement of the putrefactive inacrobic bacteria This 
tnay be brought about bv the deliberate impUntation of an intestinal 
flora antagonistic to the anaerobes but harmless to the host 

lletclinikofl cast nliout for a suitable microbe to be implanted into the 
intestinal tract and selected tlie organism found in the casein balls used 
as starters for souring milk in Bulgaria This bacillus christened Ba 
cillus bul^ancus grows reidilv in milk outside the hody and induces rapid 
coagulition therein, due to the relstiTclv considerable amount of lactic 
acid it produces from the fermentation of the milk sugar 

The administration of milk soured with pure cultures of Bacillus 
bulgancus was recommended Ij the ongimator of this method of therapv 
for ea«c8 of constipation, prematurt, senility and for those presenting the 
somewhat intaiigiblo svndrome commonlv referred to as ‘niito-intoxica 
tion The underUmg principle of Bulgarian bacillus therapj is verv 
attractive, even to the layman and it is not difficult to explain the wide 
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u«e of fojiml milk prcpaml iimlcr MclclmikofTs gpocral gnpcrvisioo. 
It «lnml(l Ik ncnllc»l that Iio nrominoiidod iho tiT of foumi milk id con 
junction M nil dlctar^ rhnnj,is dcxipnnl to itirrn«c the cfTcctivoiK^s of the 
lactic ncul n-j.iiin.n liu«K dictan ilinnpcs arc in brief a restriction of 
pmtdii and a relitnc and aIhoIiiIc iixnav in tin rarl«)Ii\dntc eontent 
of (lie fiKid ^lain titiKK thiA diitnn ndjinniit to the mured milk iins 
o\crl<Kik<Hl or <li«rtpnrd<Kl Man> iiidtiidiials primnlied Ihiljnrian milk 
for them eht« \ not uieon^idt ruble namn for dimpixmitinent m (ho 
outcome of a course of lactic acid tbenip\ m doubtlc*s attributable to 
neglect of the«( fnitors 

linking liKra! alloMnnee for tlu«e impcrfit tioii< and evin contra 
indicitions it jmi«t U candidh ndinittcil that the n<ii]t» obt lined with 
the ii«e of Ihilg’irinn milk linxc l>«ii b«K poKitne from a clinital stand 
jioiiit than hits Ikkii IiojvhI for 

*>nim nncTpixtcd iKtufils bn\e nl*o l>con attaiiici! ^lani pormns 
Aibo oKrindiiIgtKl in pmtciiiK witboiit nganl for dietnrv bohnet and the 
ailinl fiKid ruimn nu nt« for tb< iKwh iincoii iiou«U followed tin dietar. 
principle of MitclmikofTa tbcor\ and licnefitcKl jiiatcnalh tbcrebi la 
ponu well known olul»s tin miirmilk habit nctiialh anpplnntod tlio cock 
tail liabit This was an imf«>n*K<(n aeqnela It i« \cr\ jimbible tliat the 
consumption of soiireil milk has imnn e<l mafcrislK m the United States, 
cion though a Mirnti of Jmcrolss, natiiralh oeciirrmg and otlicnnse 
produce the ncidit\ of tin mciliiim It aiiins unlikeli that ant W'ltcnal 
harm has resiiltc<l then from and in the mam M>iir milk has b«» papa 
larired hi ^Ictilinikoirii Inliora ond wntingH. 

Turning now to the iiegituo n iilts of lactic acid theripv, which 
comprise for the most part actual ctks where the Ilulgarian rCfiniea 
has been prescril>c<l hi (lit ilinician, it npptnrs justiilnlile to stale that 
(lie percentage of pi«ituc faiorahh n suits has Ixx*!! small m those pi 
ticnts where rilicf migiil l>o roiindciitli expected This applies more 
partieularli to wtll-dchiKsl and wmewlnt ndianeeil ei«e9 of nuto-intoxici 
tion, where the ahsorption of intestiiml pulrcfnctne products is prC'iitnabl' 
taking place Iseitlicr milk animd hj Ilncillus hiilgincus nor lactic acid 
it-clf scemctl to hue itn fniorahlo effict in mini of these rises 

Recent Studies — Tiie dende and n half which has passed since 
AfctchmkofT’s studies npptnretl lias liceii ennehetl with material advances 
in the knowledge of the cliemislrv and huetennlngi of the alimontan 
canal Jfucli remains to lx* rcsoilctl hut the principles thus far unfolded 
point iinmi«takabh to a definite relationship lietwecii diet and the char- 
acter of microhic n<tnit% within the intestinal tract Inoludcil m this 
relationship is the pirt plaxtd h> lactic acid bacteria A aerj hnef 
siincy of the salient futures will indicate the tsscntial details 

At birth the alimentary canal is atonic, but within a acri ftw days 
the normal nursling flora becomes imificKl and charaetensticalK of the 
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lactic acid producing tjpe The prominent bacteria are anaerobic and of 
tbe Bacillus bihdus tjpe Ihese persist in dominating numbers and 
activity, until the dietarj requirements of the child exceed the nutritional 
poTiers of the mother Then the rej^imen is retnforted bj starches and 
tows milk, together with other iood^ which are qualitatuelv and quanti 
tatnely quite unlike the human milk UsnalK the tarhohidrate-protein 
ratio of the food is matcnallv altered The amount of protein food is 
increased coasiderahly, while tin lacto e is reduced and replaced m part 
hy starches The net result is the creation of a rclatiie deficit in diffusible 
sugar in the intestinal tract, together with a relative excess of protein 
In the lower levels of the alimentary canal the protein residuum may be 
quite considerable, and carhohvdrates in diffusible form may be entirely 
absent there 

Ihe character of the microhio flora changes with the dietary changes 
The obligate lactic acid hictena de<reasc materially m number* or even 
quite disappear Here versatil® microbes take their place Prominent 
among these is Bacillus coh which can tlmvo nearly as well upon a 
protein residuum as upon one containing both utiUzable sugars and 
protein 

The chemical products resulting from this th mge in the bacterial 
flora are strikingly different from those characteristic of the normal 
nurslings flora Bacillus bihdus produces only lactic acid but Bacillus 
coll, and its associated variant* is, or msy be a veritable Dr Jekvll 
and ilr Hvde 

If sugars are present at the levels where it is growing lusuriantly 
hctio acid IS produced in considerable amount If carbohvdrates are 
absent, the miciubo turns to the protein residua for its energv require- 
ments and forms from them indol phenolic bothes and other protein 
putrefictivc derivatives which ire believed bv mans writers to be im 
portant factors in the svndromo of auto-into'sic-ition Aletchnikoff * also 
Scorns to have acquic^red in this view that indolic and phenolic bodies are 
the chemical basis for suto-intoxnation 

It IS n« cssary to interrupt the discussion at this point to Call attention 
to thewill-cstnhlished fact tint the mere absorption of putrefactive product 
from the alimentary canal docs not induce unfavorable svmptoms, indeed 
practically every adult enjoying a mixed diet rau*t ab'^orb considerable 
amounts of putref ictive products daily Metcbnikoff also must have rec- 
ognized this fact It seems not improhiblc that his assumption of the 
harmful effects of anaerobic bacilli developing m the lower alimentary 
canal is an attempt to differentiate between the nomal or usual absorp- 
tion of indol and phenols produced by the cvlon bacillus, and abnormal 
e Chipter IV Tli Pr longation of Ijfe 

F 1 n «nl D nn 3 state that frwi 0 to 05 gni of phenol an ali^orlied Jailv by 
the nor ual adult 
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u c of poiiml milk prepnitd iiiiilcr Metrlinikofrj pciicrnl jiipcmsion. 
It <lioul(l lio r«‘cillc<l tint lio Trcoiniiu mini tli<* ti^o of fonml milk in con 
junction with (llctllr^ (It^ijninl lo nirrca«o the cfTittucnf^'i of the 

Inctii ncul nf,iiiun lhi<K dietan on in britf ii restriction of 

prottin nnd n rilitnc niid nlwtliitt inenn4< m the c'irlinli\dmtc content 
of the food Miin\ tinier thi^ diiton ndjinont to th< (■oim'd milk nas 
o\crh'okfHi or disn^nnlnl '^lnn^ itiditidnnlj pn<(ril»oil llnlparian milk 
for t!itin«(lMs \ not ineonsidi rahle nfl«on for di«np]>oiiitincnt in the 
onteoint of u nurse of lactic ncid thenpv is doubtless nttnbiitalle to 
neglect of these fartors* 

Makiii" liUral nllowniiie for thee iiiipcrfiitions and evin oontn 
indications it must Ih. ciiididU fldiiiitietl that the n suits obtnineel with 
the u c of Bulmiriiin milk ha\e Iwii 1(ss positiio fnmi a clmieil ?tmd 
point than has Ixhii hoi>o<I for 

*snnH uncTjM'ctiHl Ittneiits base nl<o I'cen attninetl Afimi persons 
wlio o\< rmdnl;n'<l m proteins uithoiit rr^inl for dictnr> b-ilamt am! the 
nctunl fiwd n><pim nients for iIm UhU iinron»nn»i«l% folloNseil tin dietar. 
principle of MitchmkofTs theon and I'onefitetl mntcriulh tlirnbr In 
some Mtll knowm cIuIh the sour milk habit aefiiolh supplanted the cock 
tulbibit Tins uns all unfon-4e<ti sei|iiela probibli that the 

consumption of ?<mre<l milk has iiierr i wl mntcrialN m the United State*, 
(\rn tliouph a iariit\ of niicrolH«, naturalh oceurrmp nnd otbtnnsc 
produce (be iiciditi of tl»e tiK'<hmii It se<ms imhkeli that nii\ imtcna! 
harm lias n'sulte<l tlunfnim, and in the nmin sour milk ha« Ihmi popu 
Inrirod lo 'Mcidinikotrs hiliars and Mntiiip* 

Turnitii, now to the iiepntno nsulfs of lactic acid fhcnp\, which 
comprise for the most part actiinl ca»cs where the Uiil^irian repmun 
has liecii prc«cril»ed In the clinician, it appears jiistifinblo to state that 
the perccntnpp of {kisiIik fasnrabh n"«ults has lietii siinll in those pi 
tients where relief might U confideulh cxjicctod Tins applies more 
particwlirU to wcUsktiiwl and «omtwliit adMincesl cases of awto-intoxici 
tion, where the absorption of iiitestinil putrefnctire products is presiimiblv 
taking place Neither milk souroil bi Itncillus bulpincus nor lactic acid 
itedf secmcsl to ha\e lerj fniomble effict m mam of tluse cisis. 

Recent Studies — The decide and a half wbicli lias pissed since 
JIctclmikolT s studies appeared has licin ciinelied witli mnternl advances 
in the knowledge of the chcinistn nnd bnctcnologi of the alimentarv 
einal "Mucli reimins to bo revealed but the principles tlius far unfoldeil 
point nnmistakabh to a dtilnitc relationship betwien diet nnd the char 
neter of microbic ictnitv within the intestinal tract Inclmlttl in this 
rdationsliip is the pirt pbned hv lactic ncul bictena A verv brief 
Burrev of the sdicnt features will indicate the essential details 

At birth the alimentarv canal is Btcrilo, but within a verv few davs 
the normal nursling flora becomes unified nnd chnractcristicnllv of the 
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lactic "icid producing t^^ie The prominent bacteria are anaerobic and of 
the Bicilliis bifidu? tjpe These persist in dominating numbers and 
activit\, until the dietary refjmrements of the child exceed the nutritional 
powers of the mother Then the Tt^imen is reinforced bj starihes and 
COM s milk, together -with other foods which arc q«alitati\elj and qiianti 
tativelv quite unlike the human milk Uanally the carbohjdrate protein 
ratio of the frod is materially altered The amount of protein food is 
increased con iderablj, while the lactose is reduced and re pi iced in part 
bj starches The net result is, the creation of a relative deficit in diffusible 
sugar in the intestinal tract, together with a relative excess of protein 
In the lower levels of the alimentarv canal the protein residuum mav be 
quite considerable, and carbohydrates, in diffusible form may be entirely 
absent there 

The character of the mierohic flora changes with the dietary changes 
The obligate lactic acid bacteria decrcise matenallv in numlxis or even 
quite disappear Here versitile microbes take their place Prominent 
among tbc«e is Bacillus colt, whuh can thrive nearly as well upon a 
protein residuum as upon one containing both utilizable sugars and 
protein 

The chemical products resulting from this chan«^e in the bacterial 
flsra are strikingly different from those chancieristic of the normal 
nursling’s flora Bacillus btfldus produces only lactic oeid but Bacillus 
coll and its associated variants is or may be, a veritable Dr Jekvll 
and Mr Hyde 

If sugars are present at the levels where it is growing Inxuriantlv, 
lactic acid i* produced m considirablo amount. If carbohvdrates are 
a>>8cnt, the microbe turns to the protein residua for its cnergv require- 
mouts and forms from them indol phenolic bodies and other protein 
putrefactive derivatives which are behoved hv many writers to be im 
portant factors in the svndromo of anto-intoxication Jlctchiiikoff ‘ also 
seems to have acquiesced in this vnw that indolic and phenolic bodies are 
the chemical bisis for aiito-intoxication 

It IS necp«sarv to intcrnipt the discussion at this point to call attention 
to the v\cll-c«tahli bed tact tint thcmereabiorptiouof putrefactive prodiut 
from the ahmentarv canal does not induce unfavorable symptoms indeed 
practically t-very adult enjoying a mixed diet must absorb considerable 
amounts of putrefactive products daily * Metchnikoff also must have rec- 
ognized this fact It seems not improbable that his a sumption of the 
'armful effects of anaerobic bacilli developing in the lower alimentary 
canil IS an attempt to differentiate between the normal or usual absnqv 
mn of indol a nd phenols produced by the colon bacillus and abnormal 
Chapier I\ The P Ion, t n of Life 

F tm thd Ilenni state that from v t> 03 pn of phenol are ab orbed dailv by 

tl normal alult o i ^ 
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amotinfs or almoriinl products fanned bj tlic growth of nnni robes in the 
lowest lei (Is of tlie inlc^tinnl tract 

The part p!a\(?d Ok Umt »« ftvHo-«ito*tication seems to bate Wen 
oicriookcd ih( fiiiictions of the lucr nro of course iiintiv One of the 


mo<t Jinjx*rtaut how cm p, is that of uYidizing and sub'*o«]iiontI\ pairing 
putnfiKtiM pnKliicts, IIS for example, indo! with ghciiroiiic and sulpbunc 
acids, before tlui an {Hriiiifltxl to tiittr the general circiilatioiL If the 
cnpicitN of till oxidizing and cninhining poiurs of the liiir u exceeded 
or lowirtd, soiiie tf thest tmoxidized and iinpnitcd putrefactne products 
max o«cap< into the gtiieral circulation and there bnng nWnt their slowlr 
eiiimilatiM poiMimng 

In bru f the gw it mnjontx of nonnnl ndiiUs riijoxing a normal mixed 
diet id) orh the oheinieal liasis for anlo-intoxication dniU from the lower 
loxtls of tlicir aliruiiitarx canals in the form of hictcrinl piitrcfactixe 
products ih( e piss m tin |>ortal hlood to the hxtr Thex are oxidized, 
paired and then fort ditoxuated, or at If ist iiiati riiiUx rcdiiocd m pittn 
till) poisoiiin^ jxixxtr In this oxidtztxl stnti, and pnred thex gradiialli 
leaxo tlic IkhIx through tin kidmxs and little or nothing happcni If, on 
thi contrarx tin lixtr functions an di«tiirlxsl and its oxidiruip n«d r''»r 
mg powers reduced, the o same putrcfnclixc jipoducls escape from the liter 
xmnlttrid Vlccling iiidol ns illnstratixc of tins group of siibstimees, it 
max lie stnted flint indolcmia and ludohirin arc snggi-stiic of impaired 
lixtr function On tho other hand iiidiraiitmin and mdicaiuirin arc in 
dicatixo of iiniinpnircd hver function Hio fonnir art ahnonnnl, the 
latter normal, or marl;) so 

To return to the intcstiiial flora The ordmnrx products of bacterial 


putrefaction producid m the hmtr Icxrls of the intestinal trocf, or even 
111 the higher Itxtls under oonditioiis of stasis or constipitioii, art ns a rule 
tho results of till growtli of iioniul nilcstiual nncrolics Viininibu- bxc* 
term so far as nxmlnblc iixfonnatioii goes (and it is iiuich in ndxanee of 
that known when Aletchnikotr ptihlislud 7 /ir rrohnfjation of Itff), do 
not produce signiflcnnt ninounls of indol, phenols, or other substances 
of the putrefftctixe group ‘?ome such ns Ilacillus wtlehii (tlu so-called 
‘gas bacillus’ ), xibrnm septuple, ami u ftw otlnrs, do form sohiMc pu 
sons, but the one nnainihc that has Ik'tii found at all lomtiioiil^ in mtes 
final disorders, llncillus wi Irhii, prodiuxa its harmful cirifls from carbohx 
drntc-rich ratlur thnii protiinrieh dnta Dinrrlica nithcr than constipi 
tion 19 cominonl) tho risidt of an ovirgrowth of this iinai robe Strangil' 
enough xxcll sound milk is Iht heat rcmcdinl agent m the trcutmciit of 
gas liiicilliis diarrhea, except of course n ristriction of the (nrlH)h)drato 


in the diet 


Principles of Therapy — Notxxithstandmg tho discropincics lictwcen 


the original eonccptions of tho causation of nuto-intoxicntion and prcina 
tore scmhtx and preseut-dnj opinions, the fact remains that Alctclmikofl 
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added a brilliant idea to contemporar\ medicine m hia auggfstion of 
microbic replacement in tbe alimentary canal Like so many other ideas, 
the pattern has been worked out by llothcr Nature and has operated for 
countless centuries in numberless geuerations of man The details are 
best observed in the normal mirsJmg, or in the properly fed but artificially 
nourished child of corresponding age The cause the causative agent 
and the effect of lactic acid therapv, all arc revealed in their simplicity in 
ISaturc a nutritional procedure 

The diet of the nursling contains a large amount of lactose in propor 
tiou to the protein and the fat * The dominating intestinal microbes of 
the normal nursling arc acido^^enic and of the lactic acid tvpe The 
feces contain considcriblc amounts of lactic acid, indicating quite plimlj 
that the entire intestinal tract, microhically speaking, is fermentative 
rather than putrefactive in character The intestinal tract, and therefore 
the urine of the normal nursling is quite free from bacterial putrefactive 
products Herein are all the essential factors for successful lactic acid 
implantation and lactic acid therapy 

The corner stone is the dwt Without lactose or some other suitable 
carbohydrate bacteria caiuiot produce lactic acid Tins focuses atteotion 
npcjn two important causes for failure m Wtensl implantation, as it la 
frequonth practiced First it is obvious that tbe mere administration 
of cultures of lactic bacteria withoiu providing them with carbohydrate 
to act upon, is inevitably futile Again, it is not n matter of indifference 
what carbohydrates arc administered Lactose has several advantages 
lactose IS more slowlv hvdrolired and absorbed than most sugars and it 
mav be fed m larger amounts without producing an aversion Also, 
and this is important, the lactase which cleaves the lactose is found m 
the mucous membrane of tbe intestinal tract chiefly the small intestine 
Furthermore the normal intestinal microbes of the colon group utilize 
lactose readily and form therefrom lactic acid in place of indol and 
other putrefactive products which are the results of their action upon 
protein dcnvativcs in the absence of wtiUivhle carbohvdrate It will be 
seen, therefore tliat a diet nch enough m lacto e or some other sugar 
to permit of a suftitiont excess to more than balance the absorption from 
the alimentary canal thus Jeiving at all levels a residuum for microbic 
utilization, 18 a prerequisite for sncce s m lactic acid therapv 

There are, uufortunatelv a few contra indications to the use of lactose 
and other carbohvdrates borne samplea of lactooe contain considerable 
numbers of gas bacillus spores Implantation of the gas bacillus with 
the resulting development of a true gas bacillus diarrhea mav result 
Aloo Aiding sugars to patients who have a marked oveigrowth of gas 
bacillus in their intestinal tracts will usually lead to an intensification 
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of tho ga« bacillus sannplomiHolog} Fortmintclv, tlic^e contingencies arc 
rtndih ginrdctJ ngaiiisf 

StarclKs nr( l(«s suitable on tbe wliole for lactic acid bacillus tliorapr 
than lacti)«t or sicclinro«( The iiiAlio^e ntid pUico«e ubicli result from 
llie hadmhsis of tbe starch inolrtiilc nre nlxorlHyl rapidh from tie 
almiciitara cainl Icniiig but little iitilirable cirliolndratc for the Isctic 
ncid bicillj ulio p groulb is to l>e rncoiirapt'd It mas lie nicnlmncd in 
pa««iiit. tint ail octii«ionnl diirrliiA can <*<1 li\ an overgrowth of mcmlers 
of the llncilhis iimco us capsulntus group inav result from a bcaw starch 
diet. 

The bi«is for suce<« fill Inctic ncid iiiipluntntioii in the inlestinsl tnct 
inav lie sml thirifort to rtsi u|»oii tho prop* r ndmiiiistratioti of licta'c 
or other sugar in the diet Without ft suitable carliolivdriito source of 
cmrgv, lactic acid bacilli, cither resident eir iiitrodiueel tiiiuot tloiinsh 

llu se-coiitl factor revjiiisitc for stiew a m lactic ncid thcrapv is tlic 
iiiicndic It IS verv obvious that there arc tlirn cnnliinl pnnciplcs 
nivolvcd in eclectiiig n lactic acid tnur«)!»c for intestinal implantation 
J ir«t it inH«t In able to grow in the alimenfarv canal in <wm|>ctJtJon with 
resident bacteria sewiidiv, it nm«t prcMliie^ ee>ii«idcroble ninounts of lactic 
acid niid tlurellv it mu«t under no conditions form harmful product , 
cither acidic or putrefactive 

The tnajontv of hictcria from all sounes form lactic ncid m rarving 
Amounts when tlu v nre grown m moeln c«ntaimti„ utilir ihlo eurholivdrate 
IJiphthcna glanders tvphoul choKrfl, coli, piratvpboid, dvsenterv, Bui 
gariati bacilli Baoillus htfidiis and Bacillus ncidoplulns, streptococci, 
stnphvlooocci and iiiaitv others prexluce «>nsidir«hlt nniounfs of lactic 
acid from utihrahlo sugar* Under preiper oonditions, enih and all of 
the list mentioned speciticallv would make verv pmd buttermilk from the 
chemical standpoint Indeed, j| u pewmllo te> e^nnrt tvphoid, para 
tvplioid, cholera, dvscntcrj, and colem bacilli growing m the alimentary 
canal of man into poteiitiilly luetic ncid proelucing microl>rs '^uch bac- 
teria, however arc linrdlv suited for elelibernte intestinal implantation 
Ilacilliis bulgneitiis, AretchnikofTs sour milk Imcilliis, forms considerable 
amounts of Inctic acid, and it is from this viewpoint well suited for the 
production of sour milk Unlike tvphoid, dv'enterv, nnd other bacteria 
of the intestinal pathogenic group, however, it fails to grow in the ah 
inentnrj canal of man Tiie ilulgnrinn Imillus grows will in the nomadic 
nnlk pall, outside the human lu>dj, hut it is never found in the iiitcs 
tinal tract of man Tlie ideal Inctic neid microhe suitable for introduc- 
tion in tbo l>od^ will never he found growing spontanooiish in the dairv 
industrv , it must be sought for in tin, liohitat whore it grows best Ba 
cillus bifidns and IHcilliis ncidophilns two important lactic ftCid bacilh 
of tho alimentary canal of voting children, in whom Inctic acid formenta 
tion IS taking place nomialK, do not occur in milk soured bv Bulgarian 
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lincilh or otlier starters Tbej do not accommodate themselves readily 
to conditions outside the alimentary canal although they can he induced 
to grow in milk cultures, if more rapidly growing types are evcluded 

Bacillus bifidus and Bacilltis acidophilus are Nature’s intestinal lactic 
acid bacilli Of all the great group of lactic acid forming microbes these 
two are the ones found in the nurslmg and idolescent intestinal flora where 
desirable lactic fermentation is takmg place It is not difficult to predict 
that these two bacilli are the best suited for intestinal implantation 

There is a gradual ahifting of cLnieil opinion toward this vieivpoint 
although the suggestion is of long standing Slany observers ha\e de- 
scribed the appearance or reappearance of Bacillus hifidus and Bacillus 
acidophilus m the intestinal flora of patients m whom dietary changes 
favorable to their growth have been instituted These changes may take 
place e\en in suitably fed d\8enteiy and tvphoid patients This indicates 
that a residuum of normal lactic acid bacilli nu> persist in the intestinal 
tracts of mankind for many years after the nursling period is passed 
Furthermore, it suggests that reinfection of tbc alimentary canal with 
the 0 microbes should be a rclntivch simple and fairlv direct procedure, 
if proper dietary conditions are obsened 

The question might be raised — Which oiganism hoiild be used Ba 
cillus hifidus or Bacillus acidophilus* It seems probable that the latter 
IS more readily obtainable Bacillus bifadus is an anaerobe and therefore 
aomowhat more difficult to cultnate outside the bod\ It is much more 
Bcnsitno to environmental influences than Bacillus acidophilus and not 
readily obtained from the feces in pure culture 

Inasmuch as Bacillus bifidus and Bacillus acidophilus both lose their 
ability to grow m the intestinal eiiMronment with greater or lesser readi 
ness after they are parasitized upon artificial media (and, therefore, tend 
to assume a state not unlike that of Bacillus bulgancus) the cadence on 
the whole favors Bacillus acidophilus as tbc prospective therapeutic lactic 
acid bacillus 

Several details must be carefully ob eried if successful implantation 
15 to be accomplished First ibe microbi must be in pure culture * Sea 
eral so-called acidophilus cultures aie sold in a inous parts of the United 
States — and this is equally true of so-called acidophilus milks — ^which are 
either wholly inert or materially contaminated 

'Secondly , the microbe must not be too far remoa ed from the alimentary 
canal m point of time Parasitism outside the alimentary tract m artifi 
cial media leads to a loss of intestinal adaptatioit 

Tbirdh the microbe must be introduced into the alimentary tract 
III some medium in which it is growing vigoroush , and from which it may 

C ntempor y writ r* ire {reqnnitly indefinite in th r descriptions ml idcntifi 
cation of Bacillus acidophilus The organisms of the aclJopl ilus type first Isolated 
hv Sloro and linLeUtem are described in d tail by K ndall and Rahe 
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obtnm tlie requisite enorpj to form lactic acid It is futile to swalW 
a cap«iilo of lactic ntid bacilli in niltun. or ndmiiiistcr a tablet of dned 
lactic acid bacteria and ctpoet a miraculous dtvtlopinent m the alimen 
Car\ canal 

loiirtlih, the diet must be so adjusted that a coa/inuou.y supplj of 
utiliznbic carbolijdratc is arailablc for die inicrvbc to act upon Thr 
ainount varus iiiatcrialh with the individual 

iinalh, hnw larlwhvdrale fwsliiij; should not l>o instituted until 
there IS assurance that an ovcrjn^wtli of pis Imcilli shall not tahe place. 
Fortimatciv milk soured with acidophili will almost nlvra^s control the 
action of pis bacilli in the nlumtilnrv cniinl 

Eeaulta to be Hoped For io Lactic Acid Therapj — Ijictic acid 
thcrapv from the clinical viewpoint can l>e retluced to two quite distinct 
tvpos, nnmelj tho ust. of soured milk with a properly nstncteil cirho- 
hvdrntc diet to control the svaiiptonis associutnl with an ahnonnal intca* 
tinal development of the pis hioillus and rclatcil fonns and in certain 
tvpcs of constipation on the om hand, and the ndmiiii tnition of a carlo* 
h^dratc*rich diet, with the implantation of Ilicilhis bifidus or Bacilhis 
acidophilus, III intestinal infivtinns of tlit tvphoidparatvphoid-dvscntery 
toTic tjpc, and in tho ^ciuml hut poorlv dehtu'd poup of intestinal auto* 
intoxications, on tlio otlier hand 

In the fonner, a suitable restriction of tbo diet, pirticulnrh with reft^ 
cncL to carbohvdmtc, and fairlv eontiimous amounts of soureil milk will 
iisualle result in a padiial amelioration of the svmptoms The symp- 
toms in such cases an. quite varied, but careful iiifjuirj will usually elicit 
tho information that in the last annhsis thev an. quantitativch rather 
than qualitative!} difTcrcnt Diarrhen mn} l>e acute, sulmcute, or inter- 
mittent Tho duration of the condition mo} be davs, weeks, or mouth*. 
Kclief following proper dietnrv control and sour milk inp-’tion is to be 
expected about in proportion to the duration of the condition, weeks or 
even months sometimes elapsing before the pntuiit realizes that a decided 
change for the better has taken place iMedtcil texts do not seem to have 
recognized this svndrome In the more acute and obstinate casts, tho 
patient cnjo}8 “a state of rude licaltli,” neither ver} ill nor thoroughly 
well Jlan} times neurasthenia is diagnosed, it mav be and not in 
frequcntl} is a B}mptoin Careful inquiry will fre<|ucutlv reveal nn un 
recognized intolerance for certain cttrtoh}dmtcs, even including starches 
of one or another kind 

The treatment includes a restriction of sugars, an increase in protein 
and, to a limited extent, fats, and the administration of well-soured milk, 
a glassful at a time ever} feve lioiits Continued, rclativelv small feed 

• Milk soured bj Dul;;arian bacilli is excellent for this purpose The preformcil 
lactic acid present m llulf-arian and erther aour milks seems to ba the essential 
factor not the raicrohea them ches 
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mgs of soure<I imlL are better than a few large amounts dunng the 
day 

This peculiar type of intestinal disturbance requires first of all the 
control of the conditions which permit of the overgrowth of the gas ba 
cillus It cannot be stated dogmatically that the more chronic cases are 
caused primarily by the gas bacillus but it is a significant fact that the 
same measures that restrict gas bacillus growth in the liboratory restrict 
the growth of the microbe in the nlunentarv canal When the gas bacillus 
is under control, the gradual building up of an acidunc flora witbm the 
ahraentarv canal should be attempted Inasmuch as this presupposes the 
administration of considerable amounts of carbohjdrate (lactose pref 
erably) the necessity of controlling the gas bacillus otergrowth first is 
fully apparent 

Constipation is frequently relieved by the restriction of the protein 
in the diet and the simultaneous administration of soured milk Bui 
ganan sour milk is usually successful but acidophilus or bifidus milk, 
provided the requisite lactose feedings are feasible, is better The lactic 
acid acts as a mild stimulant of prnstalsis m such cases, precisely es it 
stimulates peristalsis iii the normal nursling Generally speaking, en 
dop,«.iiou«lv generated lactic acid formed in silu by bacteria m the ah 
mentarv canal is more effective than eaogcnously generated lactic acid 
formed m the milk bottle ewept m gas bacillus infections In these 
as has already been explained, the gas bacillus growing rapidly, gains 
the nseendanev over the more slowly growing acidiino microbes, and 
thereby tends to crowd out the latter 

Putrefactive disorders and toxicogcnic intestinal infections are alike 
in that the microbes forming putrefactive products or poi«ons do so by 
acting upon protein With the exception of Bacillus alcaligenes which 
apparently u«es no sugars all of the microbes of the putrefactive-toxic 
group — coll, proteus typhoid, paratyphoid cholera dvsenterv, and others 
— form their obnoxious products from protein If utihzable carboliv dratc 
can bo brought continuottsly to these bacteria, they alter their metabo- 
lism from the Mr Hyde to the Dr Tekyll tvpe, that is to say, they form 
lactic acid from the carbohydrate in place of the putrefactive products or 
poisons from the protein • 

The dietary treatment of such ca es is somewhat unlike that of the gas 
bacillus typo of case in that utilizable carbohydrate (preferably lactose) 
should bo administered m amounts or frequency such that an undigested 
and iinabsorbed residuum of earbohydrutc is continuously available 
throughout the alimoiitary canal Also Bacillus bifidus or Bacillus acid 
ophiliis milk sliould be fed m amounts sufficient to flood tho tract with 
viable acidunc bacteria 


See Kend ll for d»t» U 
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obtain tie rwiiiisitc cncrpj to form Uctic acid It is futile to snallow 
a capsule of laitic acid bacilli m culture or administer a tablet of dned 
lactic acid bacteria and expect a miraculous development m the alimen 
tan canal 

lourtliK, the dut must be to adjusted tlint a conttnttowt supply of 
utilirnble /•arboliidrate is available for the niicrobo to act upon. The 
amount lanis innteriolh uitli tbe individual 

Iinalh, hcasv carliobvdrali fiitliiip should not Isj instituted until 
there is n«sumnci that an ovirjifroulh of pis bacilli shall not take place 
lortunatch milk sourcil with acidophih will almost nlnnss control the 
action of pis bacilli in the alimentan canal 

Besolts to be Hoped For in Lactie Acid Therapy — I.actic acid 
thcrapv from the clinical Mcwpoint can be rwlucnl to t«o quite distinct 
tspes namely the use of soured milk with a proptrh restricted carlo* 
hvdmtc diet to control tin sviiiptoms as^ociotcil with an abnormal intes- 
tinal deiclopment of the pis bncillus and relntnl fonii*, and in certain 
tv pcs of constipation, on the one hand , and the ndmiui«tration of a carho- 
hydrato-nch diet, uith tli< implantation of IlsciIIus hifidiis or Bacillus 
acidophilus, in intistinnl infections of the tvphoid piratsphoid-dismtery 
toxic tv pc, and in the p.nerBl but poorU d< lined poup of intc<tinol auto* 
intoxications on the other hand 

III the fomier a suitable restriction of the du t, partieiilarlv with ^cfe^ 
cnee to carhohvdrnti, and futrlv continuous amounts of soureil milk will 
nsuollv result m a gradual amcliomtion of tlic svinptoms The symp* 
toms in such ca«c8 arc quite varied, but careful inquiry wilt usually chcit 
the information that m the last analvsis the\ arc quantitatively rather 
than qualitatively different Diatrlien may be acute, subacute, or inter* 
iniftcnt The duration of the condition inav bo dnvs, weeks, or months 
Belief following proper dietary control and sour milk ingestion is to be 
expected about m proportion to the duration of the condition, weeks or 
even months somctiinos elapsing before the pntiint rcalires that a decided 
change for the bettor has taken place Jlcdicnl texts do not setm to have 
recognized this svndrome In the more acute and obstinate cases, the 
patient enjoys ‘a state of rude hcaltli,” neither very ill nor thoroughly 
well Many times neurasthenia is diagnosed, it mav bo and not m 
frequently is a symptom Careful inquiry will frequenlh reveal an un 
recognized intolcraiico for certain carbohydrates, even including starches 
of one or another kind 

The treatment includes a restriction of sugars, an increase in protein 
and, to a limited extent, fats, and the administration of well soured milk, 
a glassful at a time every few hours Continued, relatively small feed 

•Mill>. soureJ by Bulgarian bacltll is ewllent for tliia purpose Tie preformed 
Uctic acid preaent in Bulgarian and other sour inilka aecma to be He essential 
factor not the nucrobeg themselves 
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T«o (littuict results are «l<*siraUe firit, to niter the mclaboli m of 
the olTcndinf, Ineterin, mh t%|>}ioi(l, (]\stiit(r^, or others, from the pro- 
teolytic to the carlxilndrophilic pli««c, and, sceondU, to introduce and 
cnconmpc n \irile strum of pureh lactic acid microlxs lortimatclv, the 
sainedietnn procedure propirh cirncd out, oecotiiplishes both desiderata. 

The colon lucilli normal^ resident, and abnormal inradcrs as well, 
lioconio lactic ncid bacilli under the cnrbolndrate repitncn, and the acidunc 
bacteria, more tolerant of lactic acid tliun the protcolytes, gradually or 
cicn rapidh supplant tlie offenders 

I nctic acid thcrnp\ is stiU in its infancy Its limitations and apphea 
tioiis art yet to bo determmeil llio intestinal incubator is a formidable 
place for Mclllttiug or hnnii It do<a not rc<iuire much imapnation, 
howoicr, to nppretinte the«t |»o«Hibilitie3 when it is recalled that the 
aicrape normal adult enjoying an aiemgo mixed diet, excretes daily 
about thlrt^ trillions of bnclcna in the fms "Mueli light iiia> confidently 
bo expected from a more intuuato stud\ of the methods of the greatest 
internist of all, Mother Nature, who has miraculously safeguarded the 
immature nlimentara canal of the nur«lin,, with a natural regimen, cor 
pccth adjusted, to induce «pontanoous and cffcctuc lactic acid protection. 
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sterile needle thn skm is scraped awa-v from a small area (about 1/10 
inch) just down to the true iin There should be no bleeding The 
virus IS expelled on this spot and thorou^lv rubbed in with the side of 
the needle The site of inoculation is cowered bv n pad of gauze with 
a hole cut in the center, thus protecting but not touching The gauze mav 
be fastened with adhesive plaster strips above and below Cages must 
not be used 

Subcutaneous Medication — ( lennliness must le the watchword m 
this form of medication To tins end the syringes best suited for ii e are 
tbe all glass Luer tvpe As they are relatively inexpen«ive, several mav 
be kept on band If washed with alcohol and dried before putting awav 
tbev will alwavs be readv for use The tips arc ground to fit the regu 
lation slip-on ntedle Less suitable are those svnn^jes mode with glass 
or part glass and part metal barrel and leather plunger Tor pocket case 
work the so called mihtiry tvpe, conslnieted cntirelv of metal may be 
depended on to he ready when wanted, but it has the disadvantage of 
invisibility of the contents Needles of No 2** gigc and or ”4 inch m 
leiigitli are suitable for ordinary subeutaneous work For antitoxin and 
serum administration needles of No 18 gage and V/, or 2 inches m 
length mav be used 

Bactcrnl vaccines and sen are largely used subiutaneoiwlv for prophv 
laxu, diagnosis and treatment biibcutaueous vaccination against typhoid 
18 familiar to all A simple tvphoid vaccine may be Used but more com 
nionlv a so-cilled combined vatciiie containing m addition several para 
typhoid stuns is administered Three doses arc given at from five to 
tendav intcrvaU the Aral for mlults eonsistiiig of approximately .,00 

000 000 a.iid the aecoud and third 1000,000 000 bvciUi bor children 
from one-half to one-quarter of these doses arc },uen depending on age 
Iho vaccims mi\ lx purcbiscJ in individual glass ampules contamitig 
one to two do es or in i to 10 cc viaU with rubber stoppers through 
which after “terilizinc bv iniinrrsim in alcohol the needle mav be 
phuiged 

Stock and so-called antogenou** vaccims are used against the common 
cold Influenza and pneumonia The results are uncertain and inconstant 
For prophvlaxis the most lommonlv H«ed is the catarrhnlis combined 
(ontuiuug pneumoeoccn« Micr«»oocciis eatarrhalis influenza bncilln 
‘^fiphvloeoccus albus and aureus Streptococcus and bicillns of Fried 

1 indiri 

The results of treitineiit with viccines ore nneertam and many vac- 
cines once advanced as helpful arc now rarelv used 

Ihlhlhena hihfoxin — Tliia is usuallv admmiitcted siibcwtaneonalv 
The antitoxin is marketed in buttles or xvnnges The package contain 
mg flic litter eontauK at o u nec<!k the blunt end of winch should !>c 
thrust through the stopper The piston is usually separate and after it 
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Percutaneous Medication— Alctliranjcnt*' lin\p iM'on introduced 
throupli tlio ^1.111 ii\ inunction !» fumipatinn or ^nj>onzalioti M clce- 
trohsis and li% batli^ All thc<o method* nliilo occT*innnllr «*oful, arc 
uncertain and lia\c Iwii rcplacnl or should 1 )C rtplaccil l>\ more acniratc 
modem proctdurca 

For inunction the site* cho«en are tlio<e pTrt* of the l>otI' where tiio 
skin 1* tliinne«t and when tin re i* ver} little hair iiTiIln*, sides of e!ic>t 
and flank sides of alKlninin «iid insides of thtplis. Jlercur\ is of cour^ 
the drup most eoinnionh intnMliiml In imiiictinn The mhhinp in niiv 
be done ooinenu nth In tbe hand con ns] with u riibUr plore Afa« curs 
OTpirt in the tnatinint of siplidi* sonutimis ullpIo^ a short baton, tlio 
roundetl cnil corcreil smoothh In a hnw, almost impinneaMt niWe 
or pnrelinient I be imtlKKl «t Inst is not accurate and the mlrafnii«cidar 
metliod IS to lie prefi mil 

IJecause of tbeir incotnenicnci and iiinrcnniei, fmnipntion and nice 
curial bubs liaM liecn nplnctsl In injections cmii in infants, 

Intradermal Schick Teat — \a there is eonsuUrnlili imtiiral nidnid 
ual immuniti to dipliihcria immnnirntion tnn^ Is inntdisl m nnn> r-i es 
In the tmploMncnt of the ‘schuk tis| fliis emisisis m mjectinp in 
trademnlh aisnit 2 miinnts of a dilute solution of a diplitherm toxin 
This imioiini ifuitaiiH alioiit l/l (MM of the mimmnm hthxl do <* for i 
puinen pip In some cities tin tnnlirinl is fiirni«!ie<l \>\ the imuiicipilih 
It mn\ lx nbtaineil from nieilu)il siipplv houses The loxm is fur 
nislKxl in a eapillnri tul>o and h nccumpsnieil !•' a tulx* of silt olution 
with which it IS mi\(sl jnsi ticfore n « Aftir mixinp with the silt «oIu 
tion the toxin dipcucratis rupidh and is not sUi«fiietor\ for u i after 
ten hours llic iiijivium is made on the flexor surfiec of the foresnn 
The needle should bt small and sharp It is iiitnidiucsl into the skin 
{mii«t not pass timuiph) with tin Ixxcl side up The bevil should I'C 
coniplcteh iiitrodiucd Ihc test of sum-ss is the appt imicc of a small 
white wlienl which is cuu<<d In tin mjiTtnip of 2 to ) niinims of tin. 
solution into the skin I’ositm reactions njipcar in tweiiti four to fort' 
eight hours and arc characti rizid in n loexl area of re<lne«s and swelling 
aiwut 1 cm Ml dinincti r surmiiiided In n hpiitcr red an i 1* eudornctions 
produce nlmut the same appnranec as true renitions but are prone to 
appear earlier and disappear more rapidU Irue naclions persist for a 
number of da^s and Iiaie an area of pipnientation and slight selling 

Vaccination — \acciiintion against smallpox consists of inoculation 
with tlio MTOs of cowpox The immunita conferred bi a successful inocu 
lation persists for a number of jears differiup in difforont indiiidiials 
It 13 good practice to reaactinate when exposed nr in the presence of an 
epidemic, cspecialK if the prcxious xacciiintiou lias been throe or more 
vears The site chosen is on the arm near the deltoid insertion or on the 
outer side of the Icj., two or three inches lielosi the kiice With a sharp 
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stenle neodle the shin is scraped awaj from a small area (about 1/16 
inch) jiHt down to the true skin There should be no bleeding Ihe 
virus IS e-^ptlled on this spot and thoronghlj rubbed m with the side of 
the needle The site of inoculation is covered b\ a pad of gauze with 
a hole cut in the cinter, thus protecting but not touching The giuze mav 
he fastened with adhesive plaster strips above and below Cages must 
not be Used 

Subcutaneous Medication — Cleanliness must be the watchword in 
this form of medication To this end the ajrtnj,es best suited for u e arc 
the all^h'S luer tjpe As thej are relativel> inexpensive, several mav 
be kept on hind If washed with alcohol and dried before putting avav 
they will alwavs be ready for use The tips arc ground to fit the regu 
lation shp-on needle Los suitable are those svringes made with glass 
or part glass and part metal barrel and leather plunger For pocket case 
work the so-calhd military type, constructed entirelv of metal may be 
depended on to be ready when wanted, hut it has the disadvantage of 
iiiMsibilitv of the contents Needles of No 23 gage and 'a or inch in 
length ire suitable for ordinary subcutaneous work For antitoxin and 
serum idmiuistritiou, needles of No 1^ gogo and iVs or J inches in 
length may bo used 

Bictcnal vaccines and sera arc hrgclv used subcutsneoiuh for prophv 
laxis diagnosis and treatment "subcutaneous vaccination a^^ainst typhoid 
IS familnr to ill V simple typhoid vaccine iniy be used Wt more com 
motilv a so-called combined vscciuc containing in addition several para 
tvphoul stuns IS administered Three do cs arc given at from five to 
tendvv iiitcnals the first for adults eoiisistm^ of approximitely .>00 
000,000 and the second and third 1 OOO 000 000 bacilli For children 
from ouf-half to one-quarter of these do^cs arc given depending on age 
The vaecinrs imv be purclnsc*! in individual ^^ass smpulos contauiing 
one to two doses or in 5 to 10 cc vials with rubber stoppers through 
which after stcrilizin^ bv inunersnn in alcohol the needle mav lx 
phiiunxl 

Stock and so called autogenous vaccines are used against the common 
cold inilucnza and pneumonia The results are uncertain and inconstant 
lor prophylaxis the most cominonlv used is the catarrhalis combined 
confvming pncuinoeoecn* Microcoeciis eitirrhnli influenza bicilliis 
"'tapViylococeiis albus and aureus Streptococcus and bacillus of Iried 
hndirs 

The results of treatment with vaccines are nneertam and many vac- 
cines once advanced as helpful arc now rarelv u®ed 

Diphtheria iiifjtonii — Tins IS nsiialU admiiii tered Biilicutaneou Iv 

'o antitoxin is marketed m bottles or ssnnges The package contain 
ms; 1 1 C latter ccmtains al o a neeille the blunt end of winch should l>e 
t mist throuch the stopper The piston is usually separate, and after it 
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lia'» IxHij PciTwid into tlio plu«p»r wn«lirr tin 5\ruisi is for «•(* 

Am other form of ssrinpi in*i\ lie* u««l, hut the flU pln«s is most satisfac- 
tory The nmlle is ntt ichf d to tin hirrrl niid this and the plunger are 
Iwiled sepamteh Tlio antitoxin is then poured into the harrrl of the 
ssringe the pluncir is intnKlnrfil th( asniigt- imerted and air expelled 
and It IS rcnd\ for ii«( The nnslli should Ik? sharp (thn«e on commercial 
packages usunlh aro not) and should not he too large Mlicrc there is a 
historx of asthiin or nii\ n-a on to suspect annphslaxis, 0 ’» ce should 
be introduced siilKulai«>oiisK and free to ten minutes allowed to clapn 
If there an no nnnplrelnetie phi iiomctia the ciitiit dose max ho pirtn. 
Tho dost 111 rises of ordinarx arxrritj ehould U '»,000 iinifs It is not, 
ns a nilc nms«ir\ to n pi it the do<e hut, if imlicatnl this mar he done 
after twcha hours In urgtnt cases the serum ehould he pxen intra 
xeiiousK ( I 000 umtsi if possihh, as well ns 8ulK.iitnnoousK (,»,000) For 
immunization tho n«ml do«« is 1 000 units for children and 2 000 units 
for adults. Tho passrec immunity which tlic antitoxin confers la«t8 three 
to four weeks. 

Subrufaiirott* loTtn l«/r/ejxn— Cases giting a positire rcscfion to 
tho ^chuk tc«t max l>o proti'cteil hx tho ndminiatrition of toxin antitoxin 
nuxtiires These max lie ohtaimxl from supph hoirees or mnnicipnllil'ora 
tones The usual do«o oonsista of four hundred limes the fatal do»o of 
toxin for a half-grown piinea pig mixed xxith jn»t enough antitoxin to 
neutralize it Xs mnrkcteil this amount is usuallx eontnined in 1 c.c 
Three doses arc gixin at xicxklx iiilcrxnla. Dexclopmcnt of imimimtr » 
sloxx It Iwing iisuilh tlms xxesks from the time of first injection be- 
fore a sTtisfnctorx amnuut of antitoxin has l>«ii produeod It xvill be 
rc*adi!x goon that if iiuniediate protection is mcdcil antitoxin iniret be 
used 

llyjtoitnnoehjsx^ — Ilocau e of its oa«c of administration fluid is often 
pixcn siibcutniieoiislx in ci««-a x\hcre there is no urgent need for haste 
Considerable quantities of fluid max ho intrcKlnccd in this waj The 
apparatus required consists of an irrigating jar and nibhcr tube and a 
fnir-sized aspirating nccillc From txvcntx to thirtj minutes are required 
to introduce about >00 c c 1 hi loose tissue muler the breast is the n«ual 
site of h^podonnoclxsis, but the loose tissue of the flank or inner side 
of thigh or axilla jmj ho utilized The fluid should be at lenst 105° F 
xvhen introduced 0 0 per cent silt solution is comraoiil} u«cd and naturall> 
edema is a contra indication In xouiig children tho intra abdominal and 
intravenous routes arc much to be preferred 

Intramuscular Medication — Intramuscular medication results m 
more rapid absorption tliau siibcutoneoxis but is of course sloxvcr in its 
effects than intrax ciioiia If tho snhstaiicc for injection is not irritating 
this method maj be einploxcil where intraxcuous medication is impractieal 
Diphtheria and tetanus antitoxin may bogixen very advantageously hv 
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this route and it is the mode of dioice for the administration of the 
msoluble mercury preparations In the treatment of congenital syphilis, 
neutral neo-arsphenamm is also administertd intramii cularlv Quicker 
action of 8edati\e3 and atimnlants may he obtained in ordinir^ IwpodeTinic 
medication when giicn intramuscularly For the latter preparations the 
Bite chosen is usually the deltoid or muscular part of the thigh For 
diphtheria and tetanus antitoxin the mu des of the outside of the buttocks, 
thigh or back may be utilized 

Mercury salicylate in liquid albolene is gi'en into the muscles of the 
buttocks, choosing the area on each aide of the middle line out to the 
margins of the trochanteric fossa; V convenient strength for common 
use IS 1 gr of mercury saholate to l.» minims It will remain fit for 
use for an indefinite period A one and one-half or two inch needle of 
medium boro of slip-on tvpe and a 10 minim sy-ringe should be used 
and it IS well to keep the needles and syringe for this work only The 
•uspensioa should bo warm, the needle and 8\ringe boiled and the skin 
sterilized b\ lodin or cleaned with alcohol The desired amount of the 
warm well shaken mercury salicylate suspension is drawn into the svriDgo 
and the needle plunged straight into the muscles of the buttocks The 
synnge is then detached to assure onc«clf that ao vessel Ins been entered 
If no blood oppears the syringe is again attached to the needle and the 
injection made slonly A cotton ball or pad of gauze is held over 
the site of puncture for a short time The injections are usualh 
given at five or seven-day inters ils and a conr e consists of ten 
injections 

Infants — The same site the buttocks is chosen m infants by For 
dyco for the injection of mercuric chlorid and neo 'irsphonamm m the 
treatment of congenital syphilis The bicblorid is given in palmitm in 
doses as follows 

1/10 gr for children of from 2 weeks to C months 


1/8 ‘ » 

0 months to 1 year 

1/7 « 

1 year to ^ years 

1/5 » « 

' 2 ycara to 3 years 

1/4 » “ 

‘ over 3 yeare 


The course consists of twelve mjections at weekly intervals 
I'oo-arspheiiimm is obtaind m 0 1 gm to 0 Sa-gtn ampules Onlv 
neutral neo-arsphcnaniin should be n«ed for intramu’ciiUr work and the 
arapulcs should be largo enough to hold 5 c-c. After immersion in 
alcohol the end is broken off and from 2 5 to 3 c-c. of freshly distilled 
water introduced bv means of a svnnge Solution may bo hastened bv 
drawing the mixture into the syringe and expelling 
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Tlic<lo'«i^i rocomiiK n 
0 1 pill for tluldrt ii of fnmi J to 1 > 

0 I** I mmitlM fi» 12 month'*. 

2 ‘ ‘ ‘ 1 %(ar to > Mnrs 

0 2o ‘ * o\er 5 ti ir-* 

V conr«( con^i«t« of pix to Or,)it inj<«ctioij< nt wctkU infcr\al«. Two 
full coiiiNt"* of ench phouhl U pnm with nii intina! of four to »ix wwks 
l)ttwwn, rcpanlliw-i of « jK-p-une nadtou 

Intravenoca Medication — ()n« of tlo ihiif ntiictni'i iii tho technic 
of intm\ciKm^ inciiiditinn h tlic iiet-dK rht« shonhl iimc ft ‘h irp point 
with not too loii^ a Ixvd hpjH'oinlh in the ndmiiu*tnition of an irritant 
8tuhn-«ar phi ii iiinn it i-*ili>'*tiub1< that « lu eiiti r tlx m in i i«ih utiil qniekh 
to ft\onl prcliimiinr\ diHiirhiiiw of tin pitinit ^\hcll tlie >ein is hrpc 
and prominent it will roll fiwn\ fnim n ncetllc with it dull or turned 
jMiiit and whort oik mu t lo<nli the disirinl \tin l*\ touch \* m anns 
well padded with fat ft shnrp nwlh printh facilitfltt* n siicec^'fiil entn 
In uitruvcnous mnlicntion m adults the Mins nt the tll»w ehouhl U 
utilized ^^h<Il pniiniiicnt u larpi mmi is (»*■!> ttitirtsl and whin 
conccnleil it mni l>o locateil hi pilpition and entirei! with n little more 
trouble A enmll amount of llwKldriwii into the meilieition in the banv! 
of tin. B>rinpt uuluatos suen «, and the inji'iiion is made at oti« Oota 
sionnlh when tronhh i« cTjKneneixl at tlx ilUiw, a \cm on the htek 
of the hand mil l>o used llwv look insier than the dliow \c ms but thcr 
arc more diflicnlt Iwinp smailir and not ns hxisl and a fine elnrp nccillo 
IS iicccs«iri to suece’ss llu iiidiseriumiate emplosmoiit of intrmuous 
mcdicntion has been fnd\ ndioentisl hut caution should l>oexerii id, and 
It should bi cinploMd otih whirr tlearU indiiateil I ho blood is aur 
pnsingh tolerant of fompn sul>stanei» whuh do not ein*c h«is or 
agglutination Sodium snliol'iti for example has liecn surci<*fnlh em 
plovcd lutnucnousli in the triitnnnt of olnliinte ci is of rheumatic 
fever nt tlu ^iw \ork Ilospitnl for scMral Mars Hiirti to 00 gr 
in 20 cc of wntir an piMii two to four tunes a dni Tlie onU pn“' 
caution to be obsirMil is that the siticilate Iw pure There mni lie some 
local renction, but thin hniebctii no eimstitutional ilisturhincis 

Circulatorj emerpiiicits present iheiUunst indication for intra>enous 
medication Digipiirntiiin 1 cc di^ifolm, Ice cafTmi sodium «ilic^ 
late or beiironti i ..,r and adnnnlin ihlorid *> to 1 i minims, m the 
medicaments usually rdied on in auch cmtrpincica 

The administration of nr pheiiamiii is most sntisfactorilv carried out 
intn\cnousl> The nrsphenamin must lie pun and tin water should 1* 
freshh distilled A 15 per cent solution of sodium h^droxid is u«cd for 
neutrnliration The appintiis nquired consists of a 2V inch ncidic of 
about No 18 gape a glass irnpntino jnr and sufliciint niblicr tnbmg 
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with a short glass tube near the needle The arsphenimm is dissolved in 
30 to 40 c c of warm distilletl water It is then neutralized bv adding 
the sodiuin hvdroxid solution drop b> drop A precipitate first forms 
which dissolves ts the solution becomes alhaline An extra drop or two 
dots no hum The solution is diluted with sufficient warm sterile dis 
tilled water or 0 7 per cent salt solution to make the volume equal to 50 
e c for each 0 1 gin of arsplienamin used that is 0 0 gm aisphenamm is 
properlv given in "00 t c vf fluid 

A tourniquet or ^ or 4 inch gauze bandage is placed about the arm 
above the elbow in such a manner tbit pullin,, on the loose end will re- 
lease It A small amount of sterile salt solution ts placed in the irrigating 
jar The tube and needle are freed from air and one of the large veins 
of the elbow is entered obhquelj As soon as the vein has been entered 
blood will appear in the glass tube mentioned above The bandage is 
loosened and the salt solution allowed to flow vn As soon as this flow 
has bteii demonstrated to be properh r tabhshed tlu arsphenamm solution 
18 poured into tho jar It is wise to finish the procedure bj allowing 
inoro salt ilutiou to flow m iftrr tho irspbenamm solution has all boon 
given V verv convenient addition to the anphenamin apptratiis is a 
three wav stopcock In means of vvbicb the first vein entrj roav be readily 
seen and through which silt solution and arsplienamin mnv be run aa 
dfbired using two imgatinp. jars 

Ato arsphcuamiii icquires lu ueutraliration and mav be given in con 
ccntratevl solution requiring onlv a 20 et gU«s 8>nngc The dose to bo 
giien IS di solved m 15 or 20 <s.c of freshlj distilled sterile water at 
room temperature 

In luf lilts up to one and one-half tears intravenous medication maj 
!« n idilv given bv means of the linigitudmal sinus The needle or 
2 inch IS or 20 gage with a short bovil guarded to within ^ inch of the 
pviut 18 lufrovhiced into the viiii timuigh the posterior angle of the an 
tenor fontanel Tin sums i reaclicvl at a depth of about \4 inch (C o 
min) I\ this siniph ppruediirc tO to 100 cc of 0 0 per cent salt 
solution oi I per cent glncooc solution mav be introduced as also mav 
ueo nrspluinmin 

fn/u^on — ^valt solution infusion is best given to adults at the elbow 
Theoretiiahv the <!ohition •honW have a strength of about 0 0 per cent 
One drum of odium clilorid m a pint of water gives a strength of about 
0 7 per cent In ciuergeiicic^ a helping tci«poonful in a quart of boiled 
vvatir mav lx u eil In hospital work sterile salt solution should be on 
hand lu proptrK stopixrcd fli«k8 cipable of being heated directh or by 
imniersioii m boiUn^ water Tho fluid mav 1*0 run from a glass irrigating 
jar or riillxr douche bag into the vein through a large needle pa«-ed 
through tho skin direttlv into the vein or the vein mnv be exposed bv 
incision at rvbt anghs to if« oonr t and a cinuli tied in For the latter 
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procedure n tounnquet, pcilpcl, K.i'«or^, auctlr^^m needle and catgut arc 
new* Wliin the Min has lutii the distal portion ihoiild U 

lignted and a loo o hg-iture pain'd under the proximal |wrtion Tina is 
nil'll to ntnm tin caiitila and latir to tu off the proximal jtortion Tbi 
tem|wraturt of tht tlmd ordininh ulinild l>e nlont 10 !■ , hut it maj 

Ih. o’ or 10 higlur if indieatt'd It ii denmhle that the temperature be 
kipt ncarK unifonii tlmm^hont the operation Hind ahonhl U. run in 
«lo\\h ulinit 1 pint in fiM minntea. Fnnn ''00 to 1,»00 cc ma\ k 
introduceil dk|xiHlinc on thi nnclioti ]f indicated the operation maj 
lx repentixl ns inxx nr> 

In ca IS nrgiiit!\ reqninnf, nnn«cilalion Crile has adiocated inlra 
arterial infusion of salt solution or plain watir coinhmcd with lo to 30 
miniins of 1 1 000 solution of adit n dm ihlorul V ftinnd, niblxr 
tubing iicedli and iintmim nta for txponiig the arttrs art rt'quired The 
necdh is introdiieid ngiumt what notild onlnmrth lo the blood-stmni 
and ns soon ns thi fl in of fluid has startisl, the adretinlm solution is in 
jeeted into tlu watir or salt solution b% n Inpodcrtnic needle pas*eJ 
through the nihU r tuhin^ 

Rectal Medication — Ihc u e of tin rt'rtiim ns n mIiicIc for siilutitute 
feeding in eonditinn« of necoiiils or nliero it is desired to spare the 
stomach is confined now almost inttrel^ (o (he pwngof gluco e solufwn 
This ma\ lx ciiiploMxl in 10 to 20 ptr cent lolnfion in r-otiiiec amonnta 
cscr\ SIX hours The rectum should he emptied each morning Lt acinus 
ing cnemn, nhich iini U riptate<1 laltr in the dn\ if noci*< ar> Qluco e 
13 the least imtntui^ and lx it nlworbeil fowl The foods formcrU com 
mold} u«cd were comhinations of raw <ggi, peptomred milk, heef juice 
and nhi \\ One of thiio foi'ilincs is more irritating more difficult of 
absorption, and bns no greifcr available food 'nine than a gluco«e feedinr 

The patient lus on Ins sido or back, with hipi clcintcd and feet drawn 
np, during the procicding and shonhl he qniellj for an hour or so there- 
after The meal or solution should Iki run in slawl>, and great gentle- 
ness should be cxerciicd to B%oid irritation of the iniicona membrane 
Infusions of nonnal silt solution in \«luino up to 1 quart are readih 
retained and absorbed bj tlio rectum when giicii slowlj with the tube 
aliont 't iiulies in 1 or quick stiinidating elfect to 1 pint of black 
cofTee ma> be med bj n'ctiim 

Where desired instead of the q 0 It procedure, a Afiirph} drip may 
be cmplojed for the giiing of tlio salt solution, glucose solutioii or sodium 
bicarbonate solution A simple form of Jlurphy drip mnj be made bj 
means of a medicine dropjier secured in a largtr glass tubing, or birrcl 
of a glass 8>ringo, by a cork perforated with a hole for dropper and also 
avith holes for escape of gas An artery clamp may be used to compre s the 
rubber tubing abo%e the dropper so ns to give the desireil flow The rate 
of dropping should bo from sixty to out hundred and twenty a minute, 
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giving a flow of a pint or more an hour The fluid should he warm and the 
reservoir elevated but a short distance above the level of the rectum 
It 13 well to interrupt the performance oceasionallv for an hour or two, 
particularly if the patient finds it annoying The tube may he left m 
position It IS possible to give too much solution Six or 8 pints 
in twenty four hours should meet indications In bichlond of mercury 
poisoning the administration by the Murpbv drip method of acetate of 
potash m 100 per cent solution is indicated 

Small children tolerate all forms of rectal olimentition and medica 
tion very badly, but colon im^atioiis with solution of bicarbonate of 
soda solution are very useful in pyelitis and acidosis becau e from the 
large amounts used considerable absorption takes pi ice Medicated sup- 
positories and small amounts of mc-diented fluids given for retention are 
usuallv expelled In the semistuporous atato following convulsions solu 
tions of sodium bromid and chloral hvdnto in 2 or 3 ounces of water 
may be retained 

Where in infants intestinal intussusception is diagnosed and a surgeon 
19 sot available, an attempt mav be made to reduce the intussusception 
of the large bowel by air or water introduced by rectum General an 
esthesia is necessary Water injection mav be started with the bag at an 
elevation of 2 to 3 feet, which mav be raised to 4 or 5 The capacity of 
the large bowel of an mfint should be kept in mind It vanes from 12 
ounces at six months to 20 ounces at one vear These amounts mav be 
moderately exceeded The disappearance of a previously palpable tumor 
or passigo of fecal matter in water would suj^t success 

Under same conditions air may bo injected from a Davidson syringt, 
the distention of tho colon being followed carefully on the abdominal 
surface 

Where a fluaroscopc is available the course and effect of a barium 
enema can be easily observed 

Liquid petroleum or olive oil is often used by rectum for the treat 
ment of constipation From 4 to C ounces are introduced at night to 
bo retained In the morning a colon irrigation is given This procedure 
13 repeated daily for about one week or until the bowels move in the morn 
ing without the imgation The Inatroeut is given at gradually lengthen 
iiig intervals as the condition improves x)iet regulation aids m the 
treatment 

Most drugs given by mnutli mav be adminisfcreil with iKncfit bv 
rectum either in solution or in suppositories. Larger do es than the 
stomach will rcadih tolerate may lx u ed For example it is the practice 
at the I*cvv \ork Hospital to give cases of acute rheumatic fever 100 gr 
of sodium salicylate by netum in C ounces of water at a single do e, re- 
peated daily ns needed This sometimes supplements and sometimes sup- 
plants oral medication No imtowanl or disturbing effetts have occurred 
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^Micn tho stomach is disturbed, os at the of man) acute 

iJIiiO'* os and iti hilinn or renal colic where no ono is ii\''iila?jJL slilksj in 
hsjwxhnnu inctliciitinii u snpiiosifors of ! j.r of co<hiii or llio timc- 
limior(<l opiiuii nml l<c!lndniuu siip|)ositor\ mn U n<hnrilnp‘<iiish u<ti] 

1 ho lispnotics scronnl, \cronal sodiiiin, Ittmitm!, etc, mas mdils hepiicn 
8iiipl\ or Ml coiiihiiintion with cimIiui <te, m siipjmsitors Ihc sedatne*, 
such as chloral Indrate, soditim hmmtd, etc , imist, howtsir, he gnen in 
•olution 

Intraspinat Medication — Tins is of <oiin>c nlwasa pnssslcd lo htmlur 
puncture The site of clrctinn in liimhir piiiictim is the spiw ktucen 
the fourth niul lifth luiuhir Mrlthni (on ii h\fl with thi en-sts of the 
ilia) or the space al*o\e It nm\ Ik pirfoniusl witli tht pituiit sittin" 
with shoulders fonnrd or King on Ins side with hind llixwl and knees 
drawn up The latter position is tin one tieees«irilv i iiiphntsl in mot 
eases for olnious reavui« V special nctsih willi ohtnrator or an n«pint 
tig needle tins he us(sl In adults if the spinous pn^s >ss an wi(lil> 

• pirated (lu punetim tna\ In iiindo in lh< jncslnn line, tlu |v>int of 
the iii'odh U ni^ diri*cttsj somewhat upward Or the punitun. ini' h 
made a litih (aUuit t''. iixto to om sidi of and jiHt k low thi spitmiis 
[iniwss and the point of tin insslh direstisl slightls npwiinl and iiiwanl 
Iho laiiil should k nnched at a drplh of aUuit 21^ in(hi*s and tnirs to 
it mas usunlK k nppmiatisl hs tlu mn niiou of ha\Mi„ pi* 'd tlirough 
tho rithi r di iis( pi ti nor Iipinn it Ifk>m is imsuintt nil the ( 111 X 1.1100 
of tho iieodh should k slightk shanpsi Iht clmst mute ktwetii the 
piiinus pnv(sses is to k pr» firrtd \Mi(ii prop rh ihuit no hliHsl slioiild 
appear In ehildnii the direct ro«t« is nlwuNs u ml and cntr% undo at 
from 1 to inehos. lor diagnostic purpo«(“a from • to 10 ec should 
lio wilhdriwii I or the relM f of pnssim iht llnul is allowed to run until 
it drops slowh the ainount reiiioieil v irsii^ from !'» to 'O i c or imn 
‘'O-cillcd drs taps are niro hut ocensionallv oiu is aide to omtiriu at 
autopsy ail exuditc o tiiiek that it could not lie w ithdniw n h< u scrum 
IS to bo introduced it is eustonnrs to remose a little inon spinil fluid thin 
tho amount of scrum to he injected ^ni for the treitnuut of nionm 
pococcic lucnin^itis stapfonHeic iiiemn„itis tdanus and s^^)llllls are 
run in alowK from a s^rmgt orbs grants fmm lui imgitiiigf.li** In 
memngococcic meningitis from 20 to 40 cc of wimntil «erwm is injected 
tiers twelve hours as iietessirs In tetanus fniin 'iOO to J,000 unit*, de- 
pending on ngt of pitient la injected after dilution with silt solution 
or steriio vrator 

For infnspiml treatment of central nervous svsfem svphilis nr<phe» 
aminized scrum has h«ii iisevi The patient is given a Iirgo di e of 
arsphcnamin intravenously Four hours later 50 to 40 t c of blood is 
vvithdravni into a centrifuge tube After clotting the tnlx: is centrifuged 
Three or 4 cc of the soniin ire pipettid off and diluted vvifli eqinl pirts 
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of «alt solution The misture is heated at 132 F for one-Inlf hour 
I umbar puneturo 13 done spinal lluid drawn ofl and the. diluted arspliin 
amiuizcd «iruni injixtid 

In polioin\eliti3 and polioencephalitis sera haTO been used which have 
been obtained from patients recovered from an attack. Their value has 
not been definitely established Simple lumbar puncture is sometimes 
Useful to quiet the patient and relieve pre sure 

Intra-aural Medication — /nrisKm of £ar — This operation so prompt 
and efficacious in its effect* is mdilv performed vvitli the aid of modem 
clcctricallv lighted aunscopc* An excellent vicvr of the dnim membrane 
can be obtained even in children In the absence of an electric aiin^copo 
and III the presence of an eincrgencv the drum mav be incised with the 
aid of a rtflectcd light throuf^ an oursl speculum Redness or bulging 
111 the presence of a continued ftvtr arc indications for incision V para 
centcsis knife should ho used and the inci ton made either in the posterior 
inferior or posterior superior portion depcmiiug: on the site of grciter 
involvement The lower incision should be led bickward and upward 
from the bottom of the membrane, tho upper one from opposite the short 
process backward and upw ird The canal should bo wiped out and tin re- 
after maj be washed out with a wann saturated solution of hone acid 
from two to four times a div as required bv the dtsclnrj,o 

For chronic otorrliea instillation or applications iimv bt indicated par- 
ticularly in fho presence of granulation tissue For this purpose a 
solution of 5 per cent silver nitrate lu u per etiit alcohol nr a colloidal 
silver preparation mav be used \ppIicition3 require exctllent illumina 
tion and accurate placing Applicators niav U obtained with chromic 
acid and silver nitrite on the end readv for use 

Olslruciian of Luiilachtan Ivhes - — In obstruction of tho cnstachiaii 
tubes the mctlioi most iisiially cmploved for dilation is that of Politzcr 
The only instrument required for this roithod i3 a Politzcr rubber bulb 
and a short tube with hard rubber na al tip For tho application of the 
method the patient is seated opposite the operator IIo iv given a small 
amount of w itcr to hold m liis month This he is to swallow at the 
order of the phvaician The nasal tip is held hrmly m one nostril and 
the other mstril is do ed by finger pna*iire \b the pliarvnx n es at 
the Viegmning of the act of swallowing tho bag is coniprtssiHl \n aural 
atctliosoope mav bo ii*ed to determine if mtlation of the middle ear has 
taken plact but the patient can usiiallv tell avhen the eustachian tiilic 
has been opened bv the sudden bunt of air entering the middle car 
Several attempts may be neccassrv If the tube cannot be dilated ciistn 
cluan cafheten m m iv Imre to ho noortod to The feehnie of this shmil 1 
be acquired under competent instniction 

Fomjnho,hfaor\mpa<:tedcfrum ncanusuallv l>e reuiorcal bv «\nn" 
ing Mann I iiled wafer and a laige svnngi of 20 or CO cc capneirv 
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inaj be u««l lor foroipn bodies moderate force must K ii«cd Tie 
rcmo\nl of wax is fuci!itat«l li\ |^nluIn«ar^ instillation of enough 
pcroxid of li\drop?ii to fill tbo canal The jntient should he on Lis Lack 
with head slightly cle\fltpd and ear under trentment near edge He or 
nn ntteiuhuit holds n pus hnsin under tlio ear The lobe of the car sliouH 
lx? drn\n bickward and upnard to straighten the canal ^\orTn water 
13 mjCK tell at first lightK and then with moiipli force to dislodge the wax. 
Ihc ear is dned out with cotton or on applicator 

Intratracheal Medication — The intmtmelieal medication which the 
general practitioner can carr\ out mil be limited to applications which 
K appliixl to or droppeil on to ilit locil ronis or into the trachea 
or introdueod h^ means of spm\s or inhalations \\ ith tlic tongue held 
forwunl between the thumb and lingers of one hand and the pilieiit breath 
mg deeph through mouth (ns m getting new of the trachea m indirect 
lar^ngo^cop\ ) a 2o per cent or 'iO per cent solution of n siher albuminate 
preparation, such as nrgjrol or collene, ni'w lx* dropped into tho trachea 
A sharp cough testifies to the success of the innncti\cr 

AsiringLiit solutions ina\ U spra^wl into the larjmt and trachea in 
the same manner if ono has nn air pressure appiratu«, or it n)a> he done 
with nn ordinarj spma m enses in which the patient can hold his own 
tongue forward Soothing prepantions m oil mav be cimed down h> 
deep breathing while nn atomi«r is throwing n fine sprn\ into mouth and 
turpentine, mcntJiol and similar preparations J^a^ bo inhnletl from a steam 
\aponzcr, croup kettle or bowl of hot water The time-honored nis k 
corapo cd of wire gauze bent to a triangle with a small cotton bill at the 
apex maj bo used for inhalation Tlic usual medicament consists of a few 
drops of a mixture of equal parts of alcohol, spirits of chloroform and 
creosote or cucahplol Iiisufllation of starch two parts and lodofonn one 
part mn\ bo pcrfonncil with the same technic ns for 8pra\, but a special 
insufflator or powder blower is ncccssnrj 

In children all fonns of iiilmtracheal medication exctpting that con 
ve^cd b^ steam arc unsatisfactory The btiiefit dcriaed rarely rcpa^s 
for the waste of strength on tho part of tho physician nml patiuit. Tlie 
croup kettlo with a mixture of compoiiiid tiiictiin. of benzoin ”i to water 
1 pint 13 often useful 

Inluiatioiu — ^Tliis should not be Attempted on the In mg child without 
previous practice on tlic cadaver except in ciscs of great necessity "With 
good assistance and great natural nhihty ono might do tho operation 
without previous practice, hut the held m which one works is small, tho 
patient is constantly resisting and tho operation must be pcrformctl rapidlv 
The child is securely pinned in a sheet It is held on tlio lap of the 
attendant with its feet between her knees She also holds the mouth gag 
whicli 13 inserted on the left side Another attendant studies tho head 
slightly forward ^^lth tho proper sizo tube rcadv the top of the larynx 
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IS located and the epiglottis held forward with the index finder of the 
left hand The tube is slipped into the trachea alongside this finger 
which also helps to detach the tube from the introducer and push it into 
tho larynx All must be done rapidly and it is best to make several at 
tempts giving the child a chance to recover between each one rather than 
to persist in one long effort. Relief of dyspnea and cjanosis are im 
mediate when the tube is m place unless it has pu hed down a plug of 
membrane and is obstructed bv the *'ame If the tube has been put into 
tbo esophagus this is easily determined bv the examining finger and bv 
the case with which it is withdrawn If it is m the larvnx and there is 
no immediate relief of hut rather an inercaso in the distressed breathing 
and cvanosis, it should bt, drawn out at once by means of the thread and 
cleaned If the thread is left on the tube the child s hands must be 
secured or ho will pull out the tube Tht child is fed lying on the nurse s 
lap with the head lower than the body He drinks uphill If the thread 
IS removed from tho tubo extubation must be performed after recoverv 
that IS, 111 from throe to four dovs to one neck or more Tho sooner 
tho tubo 18 removed the better 

Preparations for extubation arc the same as for intubation. Tbo 
tubo IS located by the index finger of the left band which also guides the 
jaws of the extubator into the opening ilodcrate pressure on the trachea 
from tbe outside by the assistant steadies and partlv lifts the tube Sev 
oral short attempts are better than one long one It is said to bo pos 
siblo to remove tho tubo by pressure from below with the head extended 
and then brought suddenU forward The writer baa had no experience 
with this method 

Intubation in the Willard Parker Ho«pital of New lork Citv has been 
largely replace*! bv removal of the offending membrane under direct 
larvngo«copy Jacksons in&tniment is used The child is properly se- 
cured upon his back with his head over tho end of the tabic Tho 
laryngoscope is introduced and the membrane removed b\ suction 
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Thoracentesis — rimnonicsi* mn^ In nnploMd as a ilinur'O’lic ® 
tlicrapoutu mnsim It iiia\ !•<? n oJ aIiijo«i with impinnt\, Imt bcrniiw 
nccHlcnt« lian oortimnl oii the introiliittion of n iimhUp info the 
elicit the indicntioiis <!ioiil<l U dour In u Aii«poct«I plciirj«> with ctTii 
•ion tlatiiC'« dimini'hoil \<*'iciil‘ir imintinr ami >oio« ami a rrhtircl^ 
mild fe^( r shouldlii pn-'<nf liouc>tr,ltitm s nnd rlcir hronchid hrpsfli 
ui^ and eoipi with « hi«torx of ton dax* or two wivVs dnrjfmn max 
indicfltt fhr pn-«oncr of fluid ajjnis of Ion? dtirafion xxtfh Icrer 

and kiikocMojiA max indu iic etplontorx pnnctim in the stanh fora 
•mill pookit of pii« 

Thom<xiite>!is xrith (i larpt imrillc nm l>c jT«ortnl to in snspetfed 
tumors of the luii? tho particlon of ti8«m ohtninwl l>eiti? ii«cd for direct 
(Xamiiiatioii or for h^atioii einUddiiv and «o"tioii For (xplomton 
dnpmostic pmictiirc n iimllc m u«ril of 14 to 20 pnpr dcpindingon tlie 
material xvhich mu txpwfs to encounter, Aiid n sxriiipp of al*>ut 20 cc. 
eapacifx x\itli pood siicliou The mntenal oltfnined for tumor diagnosis 
hoiild Ik. expelled from Uic iimllt into • or 10 ptr cent formalin, from 
which it max l>e eollectiHl on n filter pajKr funnel for embedding m 
pinffiii 

For aspiration a Piiulafox appiritus or a Connell Iwttlc pros satis- 
factorx results All tliat is iie«Ied for the latter is a lottk of nlwat 
tin quarts capicitx xMtli a fairlx xxido mouth (about two and one-half 
or fliric inches) a ruhlx r stoppir to lit f line xxilh one liole tlirougli xvhich 
pns 03 a sliort gla«s tnlie xxhieli is connected with a fairlx thick xxallcd 
rubber tube with the aspirating needle on thootlicr end \ email qnnntitx, 
alxmt one-half ounce of alcohol is ponml into the l>ottle and distributed 
oxer tho sides bx agitation Tiie excess is ponred ofT, a match dropped 
in and the rubber stopper put m immcdiatclx after the burst of flame that 
folloxxs the ligliting of the alcohol The medic alone need be sterile 

In plcunsv xxitli effusion tho needle is pushed through (Iio skin (prcxi 
otislx punted xxith lodm) betxxeen the nbs, ®n inch or two below the lower 
210 
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angle of the scapula, the patient l>mg on his unaffected side partly re- 
clining -with the upper arm emended npward and fonvard across his 
face From .^00 ct to 1,5CK) cc is the amount iisuallN withdrawn T\li«.re 
pDssible, espcualh m spontaneous effusion, guinea pig inoculation should 
be done The great inajont\ of spontaneous pleural effusions are tuber 
culous 

In e^ploratorv puncture for localized cmpvcma puncture niav be 
guided bj \ rav or fluoroscopic examination with the snspecttd area out 
lined on the eliest wall, or if these are not arailable tlic point cho en 
should be that at which the si^ns duincss bronchial ^Olcc or breath 
sounds or increased whispir arc most marked 

Sudden death has occurred in exploratorr chest puncture The media 
nism of this is not plain and its atrt rare occurrence should not deter one 
where the proecilure is indicated 

In children where in the course of what has appeared to be a lobar 
pneumonia the temperature and leukocatosis remain high bc\ond the nor 
mal period, the prcscnco of pus should he suspicted and exploratorj punc 
tiirt done Tho wntei has <ecn no untow ird results from this practice 
in children 

Artlflcial Pneumothorax — In lleraopt^^ls of a grave or persistent 
character iti localized cavitation with no tendcnca to improvement in lung 
abscess whore there seems a possibility of success and in tuberculosis in 
which one lung seems rclati\cl> clear the production of artificial pneumo 
thorax is often indicated In reaching cotieinsions as to the ahoac, a sat 
isfuctorj \ rav film of the chest is presupp> cd A fiirh good general 
condition and good circulation is lughK desirable Tho opposite condi 
tions should be regarded as confri indications The site chosen for m 
troducing the ncsdlc m pnxlucing pnenmolhorax when possible is about 
the anterior axillan hue in (he fourth or fifth space (usiiallj roiigbh 
on a line witli tho nipple) ^itroj:ca is cmploacd when possible be- 
cau c it IS move slowU ali ovhwl Tl«. ipparitws U'Kjd at the ^cw \oTk 
IIo pitnl IS the Roliinson Two bottles arc u ed One bottle is fillcHl with 
stcnlc witer containing ^ ec of pirogallie acid the latter to absirb 
owgen The nitnvTii gas (Cl ) is forced into the Imltle thus pushing 
the fluid bick into the sesond bottk Tlic km at the point cho on is of 
lamr c sterilized and the kin and dccfxr ti-wucs anesthctizul with a <1 
pircf nt or 1 percent iiuiocain The needle (a rather fine one and one-half 
or two inch om ) u cd in pn dnein„ lota! am tUesia nni la kft m pla< c and 
n«o<I for injectin„ the g-ts or a pecial needle with obturator and side arm 
mav lie used \\ hen the noodle is heing introduced into tho pkiiral ciiiti 
It is attached to the gas tiilie and the cocks eemnectiiig the needle with 
the nuiioineter are open and the cock to the gas liottlc is elo c<l 0*cil 
litioiis of the iiniiomctor will inditite when the pkural laiitv has Ixan 
nached and a lugitiie pressure of ,» to 10 cm indicates that the needle 
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IS in tlie jikiirnl caMl} Tlin tninomrter mk is tlun clo«o«l and tlio gas 
cock opined and a htlle pas injected tcnlatud) and rcaduips mide as 
to tho iKgatut pri's im Has nnj sarj from 3 to lO cm. If dicre is 
no lup-UiM pri'ssim aiiotlitr site is chosen \\ hi n tht jtliiira is definiteh 
entered pis is run in up to 200 to tOO cc. or imtil pain is tsjieneiicwl 
Hie pas intlow is rcpnliited hx raisinp or Jontrinp the Kittle containing 
fluid V tinnl inanniiKtir n idiiip is made and rcconlcil and the netdlc 
18 xMthdnnxn The fiinl pliural prc8««rt rcndinp sliould l>e ncgatirc 
or sliplith (up to 3) positne I’rcssHit is maili oxer site of piinctiin, 
for a fixv imnutts. It max K mmIihI xxitli udliesixt plaster Hicrc nu\ 
Ik? a xerx httli 8uI<cu(niieous implixsima. If there arc no contra indica 
tioiis 300 or 400 i c are injcctcsj ixcrx other ilax for a week or ten dars 
or until a satisfftclorx coUajv»c has liocti obtained, ft* dimonatratcd bv 
\ rax or phx steal 8ipii« This should Ik. inuintaiticd hi xreeklx or bi 
moiithlx injections The patient lies comfortnbK on the Kitind side wilb 
the arm nlwxc tho head duriup the optration Codem in doses of Yt to 
V, fX >* ^n^en to limit coughnip and the pitieiit remains m bed for 
twcmt four hours 

Com/diea/ions— As in anx thoracentesis the pitient max cxpcncncc so- 
called pleural shwk, chancterirei! h\ pillor, ripid p»l«o and ilxtpnM 
It 18 CTtrcmclx rare that this is of aiix praxiix ‘scxerc pxm is an in 
dication of separation of adhesions and n tipnal for stopping the mjee- 
tion If no pas is iiijccted until a nepitixe pres im has boon recorded 
there will K no danger of pas <mK>li 1-IIusions sometimes complicate 
the proeedun? and mix be rer> persistent, if thev do not po on to 
cmpxema, no harm results, but the tnd result inaj bo a xerx much 
thickened pleura 

Paracentesis of the Tunica Vaginalis — A trocir and camiln or an 
aspirating needle and exTiiigt maj ht n«od Tho position of the tcsticlo 
should lo detrnnined bj traiisilluimnation and pilpation It is tisualix 
posterior After etcnlizinp xxith tincture of lodm and aneslhetizinp with 
0 5 per cent noxoeawx the hxdroceh is msdi, tcn«e bx the left hand and 
the needle is inserted xx ith the other hand and the contents art aspirated or 
allowed to escape For the cure of the condition from 0 5 to 1 c c of pef 
cent phenol nia^ Is? injected through the same luidle Ihis is sprtad oxer 
tho surface b^ manipulation and the patient is kept abed until the »u 
mediate reaction subsides 

Paracentesis Abdominis — ^Foracontcsis of the abdomen is usually 
performed xvith a trocar and camiln It is pood practice after stcrilizuio 
and anesthetizing tho gkm to make a small incision before inserting the 
canuln The point selected for pnnetun, is usnnllx’ m the inidlitie 
about midway between tho umbilicus and the sxTnphisis pubis Tho 
bladder should be emptied just before the operation Puncture may also 
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be made laterally far enough to avoid the deep epigastnc which lies 
a short distance from the midline If the fluid is ■wlthdra^ra slowly 
a large amount may be evacuated with no untoward sjmptoms If de- 
sired a manv tailed bandage maj bo used to compre«s the abdomen and 
compensate for loss of pressure The operation may be repeated as nec- 
essary, a new site for puncture being chosen each time From one to scr 
eral quarts maj be eiacuatcd 

The position of the patient is usually eemireclining A stitch may be 
taken m the «mall incision or it may be dressed with gauze and a firm 
strip of adhesive plistcr 

For introduction of fluid in infants the abdominal cayity is some- 
times employed The needle is gently pushed through the wall and the 
fluid, usualh a salt solution or ^ per cent glucoso solution, allowed to run 
in slowly 

Paracentesis Pericardii — Paracentesis of the pericardium is per- 
formed for diagnostic or therapeutic rcj«om la the preoence of signs 
of fluid in the cheat and in the ab cnee of pcncardial friction rubs the 
determining of whether fluid is m the pencanlinm or pleura mav be difR 
cult ^Vhero obtainable X ra\ films arc of great assistance, readilv 
difrerentinting the conditions ^htre the signs are confined to the left 
Bide OP to the left aide of the chest and lower left clicst po«tenorly a few 
cubic centimeters of salt solution colored with mctbvl blue may bo in 
troduced into the pcncardium to the right of the sternum and a few 
hours later aspiration mav be done at the area of dulness postenorlv 
The presence of the stain would indicate that the puucturcs entered the 
same canty Careful aii«euUat]on over the sternum will often reveal a 
to and fro fnction rub even m the pro cnee of large amounts of fluid 
This or a good history of a prcvxisting mb in the presence of a suggestive 
area of dulness indicates aspiration of the pericardium if the condition 
of the patient suggests such a need — that is rapid heart, orthopnea, 
nnxictv, etc Tht occasional peraietcnce of the fnction mb m the presence 
of a large efTusion la due to the fact that the heart nnatomieallv cannot 
l>o vtrv fur awav from (ho anterior portion of the chest no matter what 
the amount of fluid Fluid at first accuranlatos laterallv and, as it in 
creasus in amount depris cs the poneardnim po tcnorlv on either side of 
the spine eoinprc«sing the hincs and pushing them aside espcciallv the 
loft lung The accumulation is nsiially greater on the left side than the 
right and frcquentlv gives an area of flatne s and bronchial breathing at 
the base of the chest posteriorly close to the spine If this possibility is 
not kept in min 1 this arev mav bt mistaken for eon*o!idated lung This 
posterior dull area is the eloelivc site for a piration in theso largo cf 
fusions lu Bnialler effusions aspiration is best dine at tho outer maigin 
of dulness. Till cthir points often recomminded close to the sternum 
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inn lx rmpl<i\e(l ’ An 20 cc « tj>itit\ ghonld 1> 

ii«cd mid tlio n«pirjifor nttneluxi lalir, or mon* cfin\uuciitl\ a tlirco-wai 
stopcock \m11 jHnnit tlie rntriNlnctioii of aspirntm^ Ixittle suction when 
desired I lie mnniiiit withdrawn depends on the size of tlic cxndatc and 
lanes between >0 and >00 ee 

In aspimtinp in tlie fifth or sixth spice as ndiised alxne the pericardial 
SIC will lx? n iched at n dejith of nlxiut one inch The cxndatc is at times 
hcmorrhnpic and inai lx ahnmii^ wli<n first seen l'ccan«e of tlu« The 
remoial of a sin'll! mnonnt is ofliit followed 1<> aWrption of the bilancc 
and, of course innin small txiidates clear up without aspiration The 
ptfsonec of pus is an indication for resection and drainipe 

Paracentesis of Joints — Ihis is hkIk it<x! for the relief of persi tent 
lonp-coiitinnwl cfTn«ioiis or for tlienhtaininpof material for examination or 
culture 

The larpc joints are the ones nsuallv explortxl m this manner — the 
shoulder, ellxiw wri«t hipnndknee Asepsis and antisepsis nni«t lx? tirr 

thoronph Tlu skin sliould U tleined with soap and water, wsdied with 
alcohol and puntid with tmctiirc of losliii Jvecillc and einnpe must 
be sterile and tin. binds of o|x?nitor Ihoroiiphh clianed The tip of the 
pniding im,.cr should In' punted with lodin 

The shoulder u entered posttrolatcralh lietwocn the head of the 
hiimenis and the acrotnial process, the elbow either postenorh betwotii 
the olecranon and the head of the ulna or, with fore inn flexed, on the 
outside between the head of the radms and the ulna, tlie wrist on a line 
joining the stiloid proeo« os on the postenor siirfnec at a point near the 
rndins, the hip from the side just nlxixc the prc'it lrt>chantor, the kne® 
from either side of or alxne the pitelln, dependinp on the Icxrntion ol 
swelling the ankle from in front ol«ut one-half mcli alxne the malleolcu* 
on tlic inside and three-fourths inch nboie iinlleolns on the outside at a 
point about lialfwai from tin center to the imilleoliis. 

The angle f rpisl ly 11 liaec of the xi|>hoid cnTtiUgc ■nil the co«Ul cartil* • 
to the left of tho mediftn line i* ■ eatiafsetory point to tap— Editor 
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PniNCIPLES AND TECIIMC OF TRANSFUSION 

IvKlBEN OrTENBFrO 

Blood transfusion is being iiwl witfi increasing success and froquenc} 
ibia IS due to 

1 V better knowledge of the indications 

2 Ibo climin-ition of accidents and complications 

3 Impry\ements and simplihcntions of Uclmic 

Tlicso are the natural Jujdjngs into which the pnscDt chapter falls 


IlTDIOATIONS FOR BLOOD TRANSFUSION 

A knowledge of the indications and contn indications for blood tmns 
fusion 18 important There is no doubt that minr Incs art lost becui e 
fransfinion i« not earned out m co cs where it is ntedod, due ustialJj (o 
unfnmllIa^t^ of the plnsician with the subject V transfusion done at the 
wrong time maj do more harm thin gooii Therefore not only the niturc 
of the di«ca c but the condition of the pitiint is Mtil in the decision 
whether to tniisfiisoor not. I will discuss the subject under the following 
holdings 

1 Iltmorrhngc and ‘'hock 

2 Ilcmorrhigic l>isei«es. 

"5 Debilitated Condition** 

4 BIckhI Di esses 

o Toxomns and Infections 

C Contra indications to Transfusion. 

IlfMOI 1 llAOr AND SnocK 

lleni irrbage and shock are so closely rclatcxl in actual practice that it 
is inipo Sibil to di cu s them scpsritcK It is safe to siy that transfusion 
is the liest of all rrnietlics for scsere hemorrhage 
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In rtni/f AfnwrrAfljf tlioobjocl^ of tratiBfiision nro (1) lo five the life 
of n pTtuiit replniinp Jo^t MomI oml (2) (o fucifitafo tlip BuWqucnt 
rocoven of tlit piticnt litre tmiwfuBioii is usnnlU iipctlcd ns a life- 
snMii^ in«n«nix Ilio tluiip to W dciitlrtl in nn^ pirticnlar lipmorrliagc 
cn«c IS wlittlicr tlio niiioinit of Mood lo*«t is stiilicicnt to tlircifcii the life 
of the pnticnt Uhile there aro \iirions r*tiniati's as to the amount of 
Mood who c loss thrcitens life, tliest an of Iiltli pnicticil laliio sinee 
in practice it is almost iimr possiMt to git a correct estimate of the 
ainonnt lost (or this reit<xm, the nppi imtin and gtncnil condition of the 
patient art our Ixst gnidts. J*o Iiartl and fast ritUs can !« pun 

The fc\irit\ of sMiiptoms fnmi hcinorrhap depend to some extent on 
the rapiditv of the hcniorrhap Tin actual SMnptoms arc ton well rrc* 
opnrcd to rtHpiirt dtvription here “Neither the patient’s pulse rale, 
hia Mood pressure nor the lilood count is alone a piide Ihit these faclon 
taken topther \\nh the patients general npjioimnet and state of con 
eciou«noss mas help us to decide When in doiilit in cn*es of naito hem 
orrhnp it is a gnf« rule to tmiisfuse rather than to wait The prolongs 
tion of aciito aiumin is knov\n to hate a deleterious cfTect on tifal nerto 
centers And one will seldom do anj hiinn and will almost always do 
good whether the patient a life is ihrealcneil or not 

The question wluthor it is c%cr too late to tnuisfiise in acute hem 
oirliage should Ik) answered with great posihiene s ^o matter how 
desperate tlie condition of a patient is from acute hemorrhage, if tbo heart 
is still boating, there is a ehniice to 8a\c him w ith Mood transfusion There 
is no more extreme chanp than ono oeca«ioimll\ sees in such almost 
moribund cases of acute hemorrhage The entiro tlircut to life is due to 
one cause, and that can k renioMsI at one ?trokc h\ transfusion 

The indications for Imiuifiiston for sAorA uiieonipliintcd b\ hemorrhage 
arc not so dilTcrcnt from those for lidnorrhngo itself The sMOptoms, 
in fact, are scrj simihr, so that at least iii cases of internal hcmorrhigc 
one IS often in doubt as to whether the asmptoms arc due to hemorrhage 
or to shock. The unsettled theories as to the incchamsm of shock still 
leave us in doubt ns to cxactlj how traiisfiision niw ts the indications lUit 
there is no doubt that two of the oiitstniidiug features of shock, the low 
Mood pressure and the diminished amount of circulating fluid (from 
whatc^er cause that come), are directly met M Mood transfusion 
Clinicallj there is al«o no doubt of tho value of transfusion in shock 
Even more than in hemorrhage, tho earliest possiMc time of transfusion 
13 a factor of the utmost importance A patient who has been in scicnJ 
shock for a short while can bo rescued Ono who has been m shock for 
manj hours is often bejoiid hope .Tliis is ono of the reasons wh\ rcadi 
ness for emergenej transfusions is so important fhero are ci«es which 
one cannot hope to save unless one lias beforehand all the knowledge and 
facilities necessary to put through a prompt transfusion “In c^c^J hos 
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pital it should be possible to give a blood transfusion to a patient suffer 
iDg from urgent hemorrhage within fifteen minutes of his arrival on the 
premises ’ (Iveynes) 

Certain special instances of hemorrhage or shock need to be discussed 
separately 

Bleeding from Gastro intestinal Tract — In bleeding from gastric or 
duodenal ulcer and in intestinal hemorriiages particularly those of typhoid 
fever, the bleeding point often cannot be directly attacked The question 
arises in the presence of a severe hemorrhage whether one should toms 
fuse or not It is sometimes said that gastric or duodenal hemorrhages 
stop of themselves when the blooel pressure gets sufScicntly low This 
of cour<^ 13 not alwavs true Many patients have certainly lost their 
lives from bleeding from gastric or duodenal ulcers Nevertheless, it is 
a fact that the majoritj of such hemorrhnejes pre«entlv do stop Gastric or 
duodenal bleeding therefore of itself docs not nccessanlj constitute an 
indication for immediate transfusion If the patient s condition, how 
over, becomes so low as to threaten life, transfusion certainly should be 
doiio even if the patient is still bkeding I ikcwisc if the patient has ap* 
parent!^ stopped bleeding but hia condition is extremely poor ond does 
not, after a reasonable length of time «how evidence of spontaneous im 
provement, transfusion should be done 

The fear often exprev od that transfusion bv raising tlie blood pressure, 
may again initiate bleeding has not tx-Oii warranted bj actual expen 
cnee Oii the contrarv it has ven frequently happened that a patient, 
viho was still bleeding stopped bleeding after transfusion Exactly why 
this should happen is not clear It ovcurs chicflv in instances of verv 
prolonged or repeated hcmorrliagc from the stomach or duodenum. 

What 18 said above about blccdm^ from gastric or duodenal ulcer 
applies to a consulerablc extent to hemorrhapO from tvphoid ulcers Hero 
one IS fighting a desperate hcph* tniiisfusion is uudoiibtcdlv one of the 
valuahlo weapons in the armamentarium One should not hesitate to give 
repeated transfusions if iiecc «orv, although of course, in an overwhelm 
mg hemorrhage from an intestinal nlttr transfusion may be useless In 
the more common repeated Lcmorrhagi.s of moderate amount which so 
greatly sap the vitalitv of the piticnt transfusion uiidoubtcdiv saves lives 

In the pretransfiision dava the Iniid of opinion was that ca cs of 
severe hemorrhage from the gastrvinUstiiial tract should not be operated 
on bi'caiisc tlio patient s alrcadv weakened conditiou might result in death 
from the operation itsilf To-dav with the judicious u e of transfusion it 
IS po sible to ojicratc on and save cases which would othenvi c bo beyond 
help 

Buptnred Ectopic Pregnancy and Postpartum Hemorrhage — Thc«o 
ca«w constitute the most acute emergencies. The important point is the 
value to the practitioner of obstetrics of being in touch with the nearest 
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hospital or otlior iipiiiov wlirrt tramfumoii can Ih. nmmpxl for with the 
pnatost 8|KH“<1 Ihtn h no olhtr comtnon coiidition in which 

prompt trii!i«fii'»ion cm inort rtrtainh 8a\c ll^c« 

Transfusioos In Connectloa with Snr^cal Operations — What Las 
been 811(1 nlmit about sliooh oinl licmorrlnp npplita pirticnlarli to inan\ 
emcrfrencic^ m coiinotion with a)it|;icul oiKnitioiis. J raii*<fn«ioii is bting 
uicreisinpU praiticeil b\ cn««cnttU\< eurpiviis m all (kbilitated patients 
prcliminnn to opinitioii Winn jm'-siblt the Irnnsfiision sbniiM U per 
formed twiiitx f nir hours 1» fon tin o|Mr«tn>ii in onhr that tiit trans- 
fusion ruction, if nin occurs, will U mtrliofori fh« op« ntioii is Icpim. 
W hcjc tins IS Hot practical liowiver, lliin i< no harm in hosing the 
tmnsfiision done i mined iut< Iv Im fort, or tvtn (liirinp the 0 ]m ration 

I btluM that (ihtr ancstlnsin tnliibits tho chill, ns 1 hist nertr seen 
It occur uiidir u!u.«thcsia After operatmn, liktui c, xvhert the prcMons 
condition of the piticnt has l»c<n |>oor or where o{h ration Ins involved 
much hcmorrhapi or has Utn of n tijK liUk to product, suliscqueiit shock, 
mam surpcoin pnfer to trainfu e at once nthcr than wait for the 
appe trance of colliip c striiptom« 

In (Icin' ed coiimiIcsci lue from stirpica! operilions due to postoperative 
anemia or prostration the tniiisfit<ion of a small nmoiint of blood fro* 
(jucntl^ Las a rcnuirkalU Ik neficinl cfte'cU 

IlFMOnt II40IC I)iH> ears 

This pro'ip of diseases is oiio m which transfusion is usually an emcr 
geno measure, and u can l>o couiitisl on to oc(<omphsh more than antf tf 
not more than all other forms of tnutimiit Aeterthcless in none of this 
group of disoi«cs IS It a spexitic cure, smee m almost all the ci“C3 the 
bleeding is due to one or another 'nritl' of blood defect tlio now WcxhI 
introduced oiih supplies a hinit<*il aiunimt of the elcfideiit sulutaiice, and 
when this iS u«od up, as sooner or later il iilwats is, the origiiiil tciidcnc' 
to bleed rctunis llic imjwrtaiil diseases in tins group arc 

Hemophilia 

Hemorrhagic disease of llic ncnliom (raelcm ncointorurn) 

I’urpuni hicmorrhagica 

Hemorrhagic tciidciic', sccomlan to larious causes, such ns jaundice, 
se'cre infections, uterine diseases, and blood diseases 

Hemopbilia — In the treatment of ca«<!s of heniophilin whether m 
honted or acquired, tnnsfiision has n \erj important role The blood d(v 
feet 18 a lack of coagulating ferment, the exact nature of which it is not 
ncccssnrj to discuss here, but tlic result of which is that the blood clots 
so slowlj as to be of little >aIuo in closing bleeding acssels. Therefore, 
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^\Len tlio patients bc^in to bleed for #113 reason •whatever the\ continue 
to bleed for hours or davs until frequcntl} their lives arc threatened 
Clinical experience has shown that in most eases transfusion of a 
sufficient amount of hlood aupphea imntish of the missing substance to 
maVc the patient’s blood clot for the time being in approximatclv normal 
time Ab the result of this the htmorrhsgts stop As these patients 
usuallv onh bleed at rchiti\cl3 Jong inters ils occasional transfusions are 
necessirv for manv of them and it is psrticuhrls important for their 
motlieal advisers to be ae«p\vii\ttd witli tin* most ripid and simple wa} 
of obtiimng a transfusion for them when such emergencies do arise 
It has been proposed to give these cjs«s small transfusions at regular 
intervals in the liopc of suppKing a modicum of the necessary substance 
as a preventive of htinorrba^i This has ttimcd out to be impractical, 
because the periods during vvhicb pitiints with hcmnpbilia are free from 
bleeding ate often verj long sometimes lasting for years and the effect 
on blood coagulation of a smill transfusion is transient 

In hemophilia, of course the transfusion noj only helps to chock tlie 
bleeding but brings the psticnt into better general condition b3 replacing 
part of the lost blood 

Mclena Neonatorum — The lumorrhages of the newborn form a group 
by theinsohcs, clinicfllU rather thin ctiologicnliv Thev are due to 8 
great varietv of eaii'»es such as hemophilia septic infections jaundice, 
syphilis 

^0 matter what the tau i tnnsfusion is olmost a specific remedy, 
replacing Inst blond and providing lu rmal blood m its place Natiirall} 
in those CT cs in which the bcmorrhvge is duo to some grave pnmsrv 
condition such os svphilis or giurml Ixictcnal infection, the pitient will 
011I3 recover if the original londition can be recovered from In manv 
of the apparcntlv idiopitbic coses however n single transfusion is com 
plctelv curative. The results of transfusion in infants seem to be Ixtter 
tlnn m similar rises in ndults Po*kibh this is because m proportion 
to tbc size of the patient the amount of blood given 13 usnalh much 
more generous The tcclinic of transfusion in thr«e tases will bo pccialh 
discussid below 

Pnrpnra Hsemorrbagica — bat is ud alsive about liemophilin is true 
to a consider lUv. extent of pvvrpvvm h*emoTtUagica lloweyer vn this dis 
ease the blond eongulalis norm illv and the cause of bleeding is e» intiallv 
a deficieiicv of the blood platelets neceoirv to thrombus formation in 
tho bleciling vessels In verv acute ca os of purpura hcemorrlngics the 
effect of fransfu mn is innro tran icnt than it is m hemophilia probibU 
l>ocnn o tho trnn fu cd plstclcts di appear from the circulation m one to 
three davs Nevcrtholes. m thi emer g encies nhicli occur in chronic 
purpura hfemorrhagica and which often continue to recur in the same 
patient for soars transfusion is v«rv frcqncntlv life-saving 
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liospitnl or otlior ap«iit\ \\l»ro tnin«fH 9 ion cnti l)e nrranp-d for witli tho 
grc itcst po «ib!p spit'd Ihtn is no utlior common condition in winch 
prompt tnuiofiisum c-m inon cirtainh aiio liM« 

l^nsfnsions in Connection with Surpical Operations — ^Vllat has 
l)Cen paid nlxiic nlxnit shock ami litmorrhapi upplin pirtanlarh to manr 
emcrgencii*^ in ctmiicctum vitli surpicil ojh rations. rrait<fiisii)» is hoinp 
iiicrcisinph prntticcd 1 )> con*tr\olno surpi'oiis ni all dtbilitnted patients 
prcliminnn to operation Winn jtoMibIc ihi transfusion slionid be ptr 
formed tuiiitt four boura Ik fori th« optnituui in onhr tbut liit trais- 
fusion rcictioii if uni occurs, aiiII U o\tr Is fun. the optnliou is Is-piin 
^\bcxc tins 18 not prutical, huuiirr, thin is no Imrm in haiinp the 
tnnsfnsion doni immcdiatt I\ Im fori, or citn dtirinp llio operation 

I belicic tbnt ctbor anrsiliisia inhibils tin tbill ns I hnic iicicr 
It occur nndtr niicsibcsia Vficr oiH.rafi«n hkiwi c, ulurc the prcMous 
condition of tbc piticnt bas l<«n p«»or or \ilurc ci[h ration Ins imolu'd 
inijcli luniorrhapc or Insist « of a ti|>o]iktI» to pnxliicesiil'wtpiont shock, 
inani surpeons pnfir to tran«fti«c nl once rather tlnn wait for tic 
oppcnranct of eolhp c s\mploin« 

In dilaii'd conialcsct net from surpual <>|)t ritioiis due to postoperative 
anemia or prostration th« trinsfiision of a simll amount of blood fre- 
qucntli has a remarkuhh Kneficinl effect. 

nEMOKiiiiotc Disrisr*! 

This proup of di 8 oi<es js one in mIucIi transfusion is usual!) an c^lc^ 
gcnci measure, and it ein bocounlid on to accomplish more than anr, if 
not inori than all other forms of trentiiuiit ^iiirthrlC'^ in none of this 
proup of diseases is it a ppciific cure siiiic in almost all the casis tin 
bleeding is dm to one or nnothir saruti of blraxl dcfiet, tlio new blood 
introduced oiih supplies a Iimit<*d amount of the dcfiiicnt substance, and 
when this is u«cd up, as sooner or Inti r it always IS the original tendenev 
to bleed returns Ibe iiiiportaut di«i ises in this group nri 

Hemophilia 

Hemorrhagic disease of thcncwlioni (inolciia moiiitonim) 

PuTpurn litemortliagicn 

Hemorrhagic tindeno siioiidar) to Marions eauses, smli as jaundice, 
severe infections uterine discises, and blood disnsis 

Hemophilia— In the triatment of eases of hcniophilin ulietlicr m 
hented or acqmrtd transfusion has a sen important role The blood de- 
fect 19 a lack of eongulatinj, ferment, the evnet nature of which it is not 
neccssarj to discuss here, but the result of which is that the blood clots 
so slowl) as to be of little value in closing bleeding icsstls. Therefore, 
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Pernicious Anemia — In pernicious anemia transfusion is undoubt 
cdly one of the most helpful forms of treatment. It is of value because 
a sufficiently large transfusion directlv relieves the anemia and improves 
the general condition of the patient and because, occisionallj (but with 
no regularity and no very great frequency), a blood transfusion induces a 
remission of the disease ' 

Remissions occur naturally in the course of the disease, and it has 
been doubted whether blood transfusion irally had Hn\ clfect m inducing 
those remissions winch occur after transfusion But aiij one who has 
followed many cases of this disease becomes con\ meed that remissions occur 
with greater frequency in cases that receite transfusion than in those 
which do not 

It 18 not at all certain whether transfusion does prolong life in per- 
nicious anemia Probably it docs because it postpones the nsccral de- 
^i-iieration due to the anemia itself (and undoubtedly one of the factors 
m the ultimate lethal outcome) But whether transfusion prolongs life 
or not it 18 of value because it makes the patient more comfortable while 
he la alive One of the most interesting things about the results of trans 
fusion in pernicious anemia is tho disappcarantc of svmptoms eccondarv 
to the anemia, such as fever toss of appetite, and edema, promptly after a 
sufficient transfusion 

In pernicious anemia repeated transfusions arc necessary It is im 
portant not to watt until tbe pUiuit is in dispcrate condition before doing 
a transfusion In general any piticnt whose hemoglobin has liceumc 
as low as per cent can bo betlcrid if onh tempornrilv, bv transfusion 
It IS impossible to tell bofortiiand how long the improvement will last 
Transfused blood-cells evist nomiallv for oloiit a mouth m the circulation 
of tlio recipient ^Vhcthcr they disappiar mort rapidlv in pernicious 
anemia or not is not certain but if they do the materials in them arc 
probablv used over again bv the I'odv for the production of new cells 

Aplastic Anemia — Genuine nplastie aiKinia is n much more acute 
and rapidly fatal di case than is pernicious antmu and is probably of 
entirelv diflcrent patbogenesis Tho course is so aeiito that transfusion 
IS usually onlv of the merest transient benefit 

Leukemia — In all forms of chrome Itxdenua transfusion is justified 
occasionalh, as a general supportive raea ure to rrhevc tho anemia winch 
sooner or later burdens the patient Tranafnsion has no effect on the 
iour«e of tin di i s«e p< r se 

In all forms of acvlf leuletnta the same thing can be sud tin was siid 
of aplastic anemia iinmclv that the progressive and invnriablv fatal oourso 
IS so rapid that pmcticallv nothing can U, aceumplished bv tnnsfusion 
l>e\ond tho imst tempinirv buoving up of the pat tent 

In »nm« I> tunt* Ihe bio. I pcla c aflfr Iran fun n indicutM tb«t the bl loj 
1 rmlng orjfsii* sre *1 muUW to >ner a.ej BcinitT— M tor 
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Since the ment introdiiclion of *|)Icnfcfom% (Kosii(I<on) ns n ctira 
tuc mciisnrt in tlie^e ca «•, truii<ftision has a iitu >alue in that it on 
allies iis to rc«u'<,itate the patient and to keep him alive until a splcncctoniv 
can be porfonned 

Eecondaiy Purpura — The mrclianMm of the hoinorrhapic tendenev 
sccondnrj to varioni other di«caMs n not tinifonn In prnctia, however, 
this makes littli ditTiremo ns in all cii«es the M(w>d is more or Ic<s afTccted, 
niul Its partial rejilnecincnt bv normal blood is of aid in checking the 
bleeding 

In ]ainu!ire this is of particular iinportance because many of the ca'os 
of severe and protracted jaundieo (which an tho c most liable to hlccil 
mg) have to undergo surgical operntioin In tlie«o ca c<, transfusion 
should not lie ullnwed to wait until heiiiorrhngr Kf^ins hut •hoiild Ih? H«ed 
ns a preventive licfon ordunngtlu operation Its value for this purpose 
has Iteen ampiv proved h\ clinical CTporiencc In cn«cs of verv protracted 
jaundice, if (ho patients general condition is ]>oor, it is wi«o to do a 
large transfusion (l>etw(tn 1,000 cc nnd 2,000 re) immcdiatclv after a 
hloodletting of a vimewhnt ainalUr aimmiit from the pitient In this 
wav a considernhlo part of the patients uiidoubtevllv defective Mood is 
replaced hy normal blood * 

DrntLiTVTEn Conmtions 

As a 8V mptomatic measure in debilitated conditions and in anemias, no 
matter from what cause, trnmfu«ioii is fre<|Heiitlv of u«o When emplovcd 
in this wav it takes the place of, and is vastlv superior to, all forms of 
sexallcd tonic medication It accomplishes in an hour what otherwise 
may take months, or mnv be impoasiWo to accomplish at all This fact 
IS not Bufliciently rccognircd bv the medical profc«sion Usually a cour«c 
of several transfusions at appropriate intcnals of from one to three weeks 
has to be plniinod, l)ccau «0 the ainoiiiit of improvement in licmoglobin and 
red blood-coils that can l>c anticipated from anv given transfusion is 
limited (and will ho di«cusscd below in discussing tlic amount of blood 
to bo transfu«cd) 


Uloou Disfases 

When transfusion was first rcintrodueod by Cnlc, it seemed reason 
able to hope that it would offer help in some specific way iii the diseases 
clashed more especially ns blood diseases nniiielv, pernicious anemia, 
aplastic anemia, and the vanous fonna of leukemia Fvpcricnco has 
shown, however, that this is not case Nevertheless, m this group of 
diseases, transfusion has value, even though it is never m anv sense 
curative 
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origin transfusion is worth tninfj It should here, al o be preceded b\ 
a venestcticn and the amount of blood transfused should be as large ns 
the patient’s circulation will stand 

Transfusion has been tried in pellaffnt and the re«ults reported arc 
promising I have no personal experience with this condition 

It has recently been shown bv Robertson that blood transfusion Las 
an almost spteifio effect m combating the terrible toxemia produced by 
exffjisitc huma of the skin and it seems probable that transfusion has a 
large field m the future for this purpose 

Infections — Transfusion has been used in all sorts of acute t ifecliona 
such IS pneumonia, pyogenic infections bacterial endocarditis, tvphoid 
fever, mcisks, influcnra The hope that the introduction of normal blood 
would liclp the patient combat the disca e has for the mo:t part proved 
illusory 

On the other hand, m chronic bacterial in/eciiona such as chronic 
osteomyelitis onpvma, and other forms of chronic pyogenic infection 
in protracted tvphoid fever dysenterv and tuberculosis the results of 
transfusion are often mo t snlisfactorv In the c conditions the patient 
IS practically alvvavs anemic The overcoming of this one single but 
very important factor often reverses tlio balance between the forces of 
immunity and the fotxcs of disease and starts tbo patient on the road 
to uupwvvment This is one of the important but much neglected 
fields for transfusion In this group of diseases transfusion should 
bo 11 ed not once but repcatodh until tlio desired object is nccom 
plished 

Donors prov lousU inoculate*! against the spocifi agent of tbo disease 
or supposed to be immune beemst of a previous attack have been cm 
plovod in pvogeiuc infections bacterial endocarditis typhoid fever, acarlet 
ftver and other infections but the evidence of their greater usefulness 
13 still iiieoncliistre More extensive studies in this field arc netded 

Co^T^4 INDICATIONS FOB TuAXSlCSION 

The chief contra indication to transfusion is cardiac decomponsition 
Rvpcrtcnsion arteriosclerosis pnmmonix and indeed anv condition 
causing dvspiu a evm without canliac dccomprn ntion, is o relative contra 
uidicatiou In the e wnditiou* if transfusion is wndirtiken vt should 
bo done ciutiouslv and m the form of npeated small transfusions pos 
iiWv pTi-cei\ti\ bv bloodhltiRi:* High fever is likewi c not an abso- 
lute but a rchtivc contni indication due to the fact that persons who 
alreadv have high fever arc liable to more severe posttransfusion reactions 
thin are othcrv \Vhore the patient b temperatnre is verv high if the 
operation cm l>e po tponed to a time of day vvhen the tcmpcnilarc is 
lower, this should Is? done 
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To\r«iis AM» Inhct/o\s 

Toxemias and Constitntlonal Diseases — flirn nro ii few toxic eondi 
tions 111 winch triin^fiMum nil < xw'diiiph iinporlnnt lli(m|>outic incjs- 
lire. Of tlK<c till mo t fni^iunlh t nroiiiili ml ;w»to«iri^ u t/h iHiimituil 
tuff ffd* In inrlxiii monoxid poi«nitiiif. tin tmiihlo i'< c*i.«intiilh due to 
the ooim moll of oxxlii mn^lohm mlncarlion niorinxid hcTnoplohiii incipiMe 
of CTiTMii^ oxi^i n for n-*iiiirfttor\ |nirjH*M< I rnti«fii«inn ofTi n a JiHvifie, 
ami if jirojurh timl proinjitlv applieil jiraitiiiilli miarinhlc ctm, and m 
this eontUH.tion has not xct mined tin ottdition that it dc'cnc* 

Then n no douht that liiiiulnds of Ini 4 niiild \k simi! eim xenr, if 
in all cent! r» win n illntinnatmg pn h li'i-d tin re wi re crnerpinci tranv 
fusion etiitioiifi when donors Ulonpim^ to Group I (the iinnri>nl donor 
group who i hlooil cnii K ti«e<l in i iin rgt tii its for am indnidiial) wire 
on hand at all tiincH and when all tin ncii‘^«orit“4 for trinsfinion were 
rcaih at am inoiurnt Mi pi |>oi oniil with rarlxm ninitoxid could 
then be broupht at onte to aiith stations and in am (a*c «iri()ii< cnoui:)! 
to require it tnn fii ion eotdd U done at once 

\ niimlKr of authors hate recomini ndiil that a tcnc«ccfion sliniiKl !’<’ 
done niiint diiiti li Ufon trarMfiision and thn sei ms rtasonallc bimcc it 
permits us to remou ivinii of tin poisoiml MooiImirpiisiIeH niiil to do a 
large transfusion whuh otherwi'e jiiipht oxerhunhn an nln id\ strainnl 
heart. The amount reinoieil In Miie^tion nml not l>e as hrpe as lla? 
ninnnnt transfn isl Ihrhups a \tiii«ci.iion of >00 ee to 700 ec shniiM 
1)0 followed In a tnmsfusion of 1,000 c i to 1 '’>00 c e of Mowl for an adult 
In two othir forms of pot«onin,, xilnch Inie enmt to notice ns the 
result of inodirii iiulustnnl methods iianiih ben ul /i*)iw»»ii«7 and ni/ni- 
hrnzof /wisonin^ the hlixal is directlv or mdireith iiijnrcil Trinsfusiut* 
is, therefore of grnt lahie and brilliniit risnlts hn\e lieen njiorteil with 
it Irinsfnsioii xioiild also Him to Ik* indiciled for the «nino rci«oii in 
poisoning with jwlattium chlorate and with polavttum cyanut (when not 
at once fatal) So far as I am aware it has not set liecn put to nituul 
pnctice in these conilitions 

Transfusion has nI«o Ikiii adxocateil in a xnrict\ of other toxic con 
ditioiis aiidi as dmbclic aetdov^ ihjdtthena toxemta^ of preymneij but 
in these conditions the eiidciiee of its liciiencinl effect is still Iiicking In 
uremia transfusion has practically no \alnc Ijocnnse it is not possible to 
replace enough of the patient » blood with transfused blood 

On the other hand in dropty due to nephro^it or chronic pnrenchi 
niatous nephritis, transfusion is logiedly imlieifcd since it nplaccs 
anemic and hxdriinic hlood xvith normal blooil containing the proper pro 
portions of scmin proteins, and in this condition transfusion has nctualK 
proxod its value iii practice In all loiv standing ca is nf dmpsv of nnal 
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ob«eno that m some mirtiirca agglutination occurred in others it did 
not If then (“oe diagram) one were to place together the records of 
those bloods which behaved in the same naj certain regularities would 
at once bo apparent 

There would, to start with be certain individuals, whose red cells were 
never aoj,lutinated bj any other human scrum The c would prohabU be 
eight or uine m number (corresponding to about 40 to 45 per cent of 
tho popiilitiori in "Vorth Amencn and JforUi Europe) These indniduals 
arc known as Group I A\Tien tin effect of the serum of these individuals 
is noted, it is sicn that the scnim of an individual of this group never 
nsglutinatcs the cells of another individual of the imc group but does 
aggliitimte tlio colls of ill persons not belonging to this group 

Wter the setting aside of this first group a second group would he 
noticed, almost us mimtrous us the first comprising perhaps sevtn or 
ci^ht iiidividinh out of tin twentv tcorre poudiug to an occurrence of 
aliout 3^> to 40 per cent in the popiiJation) The scnini of this group docs 
not ag^ilutiintc the colls of the lir»t group nor of anv nicrol>cr8 of the 
second group but does nj^lutiuafc the cells of all tlie remaining bloods 
Tho cells of this group arc agglutinated hi the «cniEn of the first group 
and hv the strum of certain of tin rommiug 1 loods 

A third group would then be u »!' di tmgiir«hed and would l« found 
to bo ail esnet comerso of the stcond group sineo the orum of the third 
group would I* found to agglntiuitc tht cells of the second group (as 
Will as of tho fourth gritipl whih its cills would be agglutinated bv tho 
sirnni of the second group (ns will as of the first) PLo si^cond and 
third groups, then nuittiillv ag^lutunte cich other and are exact op- 
posites Ihc serum of members f tbo third group of coursi never 
nguliitimtes the cells of other mcinlirs of tlic same group ILis third 
group would occur in perhsps three or four out of the twentv individuals 
(comsjKinJuig to an oceurrenre of about lo to 20 per cent iti the popula 
tiou) 

riu rvmaming grouj* flu foiirlli ir rare group oeeiirs in onlj o to 
10 per cent of tho populition. Its serum coiitsins no agglutinin whst 
ivir for anv otlur vnrietv of iinmnn blood-ctlK The cells are 6u«ecpti 
Ml to ng.hiiiintion bv the (nun of miinliers of anv of the other groups 
(althnigli of ooursi not bv Mniin of mtinlurs of tin fourth group) 

Tht rinder will K grntlv aNsjstcd in holding this dc'cription in mind 
if he gri ps the simple ixplanotion of the fsets first oiTin.'il Iv Ijiiid 
stducr hiuiM-lf and upporfed hv minv exact C5p«nniental ri cirches 
suifH his dm 

Ml of the fatts can K explvsneil if one suppiv cs thnt there an two 
ng).lutiiinlil< suMtincis (kumn as ngvlutinscns V and III in the red 
HxulsflU oinl • > ng'Jutinstivt snl tsnees fagghitimns n and P) m 
tht stniiiu 
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PREVENTION OF ACCIDENTS BY PROPER CHOICE OF DONORS 

Althonph tran^fii'iion i* oror two cciitiiritw old, it onl> been put 
on n bi is within tlu last tw<iit> ^onr« It wns flip oociirrciico of 
oKvMirp nnd lirnbh neoidtnls when the hloml of aniinnii wus lI^pd for 
tninsfii ion llinl hi! to the eoinpItU nhimloniiient of tin »*t of nnima! 
blood PrescniK it iKiinie nv»»piure«l thiit unrh necident'' thmiph 1(« 
fre<|Utiit would o<nir octnuoiinlh wlnii t!u Mooil of nin hiimnn Itinj; 
was triiisfiisul into iiiinth<r Hit tiiidtnt indiii^ of the riii«e of this is 
what has r* ills inide imHltni blmx) iriiHfis-oon jvw iMe 

llip tTphiintion tif tlitse tiisstt nous neLidents reilU pi;w out of 
Fhrlich 9 w<irk on iniiniiiie UhIhs d4\il<i|>p«l wlien the bhxxl of one am 
inal IS injei ted into nnother stumsl, niid out of a aonuwhat cisiial oIkiti 
tion Undo In Miiri;.lnno in I*' *7 tint tin lihuxlsinini of one hmnnn 
being ocnsionalh ha« the poster of hemidsriiu and lliii« dpstroving the 
red blooil-cdls of unotlior hiiimii l>em« Jo t}»«p obrtrsntions wni nddid 
the o!>«ersation in l’)lU b\ Ijitid ttiiier, tint iht bloodeinim of oni 
htininii l>eiiig would frtqmntls ngchitinile tin ml Moo<l«l!» of nnothet 
into amall tough clumps which if ihes oeenrml in the circnhtion, could 
casih occlude capillaries nnd mnll nrterns 

l4tidsfcincr wont much further thm Mar igliano and not onh dis 
covered the oceumnoo of tins plit nomciion hut diseoviml a nmarkabh 
and pcciiliarh definite law undtrlMti^ its ooi nrmict He di*eo\i red that 
all htuinn lx?ings Ulong with regiml to their nggliitimition naelic«s» 
in one of four perfoolK dclimts gnuip* Inndsttmcr himsrlf onis I'b* 
Bcrvod three of tlic groups The fourth (tbs rare group) was fir t imlcsl 
b> two of his nssHtniitP I>c«-eitillo and ‘itiirli, a seir later 

The four groups were first asstcninticuns nanicil hs Ian ks, in lOOi, 
nnd hts terminologs is now aecsptesl Moss in 1*110, r<ih«Pnl«d the 
groups, agreeing entireU in his facts with Tnnskt but naming Inn kj 8 
Group I ns Group H , nnd Tiec \tr«n This must In kept in inmd in 
referring to the literature 

Mhnt then are the characteristics of thc«( four iso-nguliitinstinn 
groupsl (I«o-Bgglutiintion is the term used to do tnln the phtiioniemn 
in order to distingni h it from Iicfcro-ngdwtnintion which is the ngjutun 
tion of the cells of one species b\ the s«nim of another spetics of ti**' 
mal, and from auto agglutination, the ar.clutinntioii of an animal a red 
cells bj its own scrum — a rare phenoniLiion, occurring cbieflv in certain 
diseases, such ns hemolytic irtenis, kukemin nnd jKrnieious anemia ) 

If ono were to get samples of blood from a certain number of adults 
say twenty, nnd to prepare red-cell emulsion and serum from cich m 
dividual nnd then Co make tests of the ap^hitinntiiig clTtct of the senun 
of each of the twenty iiidniduals on the cells of all of them, he would 
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If rc<l c« Ds coiitiuu V nlom, tlit\ cnii oiiK be npf,lntinatc<l l> Bcrura 
that wiitTins a If the% contain It atom, cjiii Ik n^liitinatcd onlv 
b^ n « nim wlncli (xintaui'' P If tln\ coiitHiii H( iliicr A imr 15, tlicn the> 
arc uiii^^lutiiinbli bv Bcnim contaitiiii,. either or Uitli of tln'^c apj^lutinins. 
Vnd if the etll-* ('oiitniii Uith A nml 15, ila \ {an l)e npshit mated hr Bonira 
contnimiij, cithir nj.plutiiun 

It will at oiui lx wHii 1»> nfmiiec to thf chart that the Bcntm ef 
Group I jnii«i contain Utth npj^lutitiinH a and p ainrt it np^hitiniti-s tbe 
ctlU of all till othir tTroiipi CorrenponduipU, the «1U of Group I con 
tam no applutinoptn «hntc\<r (othcrwixi tlici would lx appliitinati*d b\ 
their own Kmiin » 

The npj.lminnble flulwtaiice of Group 11 eclU (in \irtiic of which thfv 
arc ap,,liitii)alr-<l In the penim of Group I and Group III) is called \ 
and tJit of Gmiip II « nim (in iirfnc of irhich it 

tilt e« lls of Groiipi III and 1\ ) i< (nikd P Tht strum could not contain 
the other applulimn a or it would applutinatc its own n-d celN 

Group III (tils halt applutiiiable Milntniiet 15 (m Mrtne of which thev 
arc appliititiatetl In th( pcmm of (iroups I and II), and the scnim of 
Group III has appliutimi o (m % nine of which it opplutinatcs the cell* of 
Groups II and 1\ ) 

Group I\ etlU hait boUi Bpt,liitinoptn«, \ and 15 and art therefore 
nptliitiiuitctl In (lit ( nim of all the other protips Group 1\ «cnim ha* 
no applutinui whntcitr 

In the count of tunc a mimUr of important additional facts haie 
been di«co^crcd al«out tht occiiircnec of thest proups. Ihe proiip eha^ 

actcristie^ whtii fulh dt>tlopotl, an ptnnunent ihrouphont the life of the 

iiidintltiaJ Tilt strtnpth of (lit nppIiKiiuii ns well as of the gii«ccpfihihti 
to agglutination inn> ^ar^ prialh from time to tune (due to unknown 
causes) The group characteristics arc eoiuctinus hut not alwais full'’ 
dctcloptd at birth Jlore frequentU it is ihi apglutmin which is lack 
ing, the ctlU showing tlie aggiiitinnbilit\ which is characteristic of the 
uidniduals future group lU the cud of the hr»t ^inr of life almost 
all, and the end of the wcoiid %tir, practiinlh all uiduidiials show 
the group charactiriatic fiilh desclnpid MoreoMr the groupings are m 
licntcd 111 a dthiiitc and ngulnr wa% nctording to Alcndil s law 

These recent facts arc probablv the explanation of tlu, old clinical 
tradition that it is hist to u«e a close rclatm, such ns hrothir or sister, aa 
donor for transfitaiou Of course, on the theon of probabilitv, thow 
who haxc a common hcrcditj arc more likely to belong to the same olooa 
group than are total strangers But tlic probibihtv is not siillicientlj’ great 
to warrant the omission of blood tests 

Before going on to the practical application of these reraarkablo facts 
to blood transfusion, it is neecssarj to describe tlie occurrence of i«ohemot' 
81 S (the laking of blood-corpuscles h\ serum of another individual of the 
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It was prev’ntlj sliown, 1>> "VTo s BreiOy ilinot and others, that the 
same object could be accomphsJiod m a more rapid and simple waj by 
determining, thron the \i c of bloods of known group the a^lutination 
groups to winch the patient and the proposed donors belonged Then an 
individual in the same group as the patient is selected as donor, since the 
sera of individuals belonging m the 
same group never agglutinate or 
hlmolvzt* each other s cells 

To detcnnino the group of an 
unknowTi blood it is ncccssarv to find 
out whether it contains A or « and 
vvhctlur it contains B or P Reflection 
will show that thero are three possible 
methods 

1 One mav detect the pre«etico 
in the corpuscles of ng^hitiimg* ns A 
and 13 bj testing the cells of tho 
unknown UocnI for a^glutuution bv 
scrum of an indiridual of known Oroiip 
II (coiitaniing P) and bv crum of an 
individual of known Group III (con 
tamuig o) 

2 One may test for agjutinms 
o and P 111 the crum of the unknown 
Mood M tc ling Its agglutinative effect 
on tho cells of an indiridual >f known Group II (containing A) and of 
known Group III (contnining B) 

3 One mnv test l>oth scrum and cells of the unknown group against 
cells and «cnun of n known Group II individual or a known Group III 
individual Thus if one has on hand scrum and eclls of an individual 
known to bcloii„ to Croup 11 and wishes to determine the group of nii 
individuil of unknown group one has to make reciprocal tc«ts of scrum 
and cells If the niiknown indiTidiiul belongs to Croup I his cells will 
fail to Ih? agglutinated Iv the Group II serum (iiidiciting the absence 
of substnnec H and therefore th« pre cnce of agglutinin p) while his 

Th r nt urtirlc ot ( ttthri anl Hu L has shoun th I «l I tl rre arc no 

exception to the rule tiat m iiher of Oi aatoe proup n r r ae„luti le Mch o(h r 

th re are certain aihjrroiip tie vi t Bce f sbict coiil I occa i nallv lloujh Tcry 
rarclr traj to rrors in jtro ip ng {Johns lIopLina II pllal 1 illetin F ! ruary March 
\pril I'VJI On this account wlerrv r lim ]>f mite it i« aln«all n allti n 

U d t rmln s t! at tl c <1 nor I n the a te |;t U|> a th pati nt to jn-rf rm mutual 

le«l u I t, Ue Knim of e cl apaio t Ue «rlU of th rth r VVh th ca»e ■« 

tirpent t *c r ttij n be on llol lineal eaperi nee f m ny tli naandi of 

II -d tra fu 1 n has a! own that wlen I nor anl p 11 nt arc in the aam blood 

proup no aen u b»m It or aa luti ti roi It n neci U feared 
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sunc 8j)otip<4) 1 or n nutnlter of Acir« tins phrnonK non wi* tlioiipht to 
be wnncctod in f<nn« wa\ uith «Ii 1 1«< IIoin xr, nft« r tlip n{r;,lutmatif>n 
groups inti Ikh n \\nrk< <1 oiu, it wnt ntl, uidrjx mlciitU ainl simu! 

tniUHni«l\ 111 1111 li\ Mo s nml 1>% Grui fi and Oriliim tliat tlie oc- 
turn nee of is lii iiiohsis fnltow^ for one imjiortflnt fact) tlio Mine 

l«n as (lo( •« ill! iKsnrrtnn of iso-n;:;,liitinfltion, tlic two kinds of reactions 
bcin^ « pint* bm t-Tieth pimlle! 

i )i( n an two i die inohHiiis «( ntid til llie blood «< nun and tlic) act 
on two cornspoiitlin^ 8u«eeptil>lo sulHtances V ond II (beinnhsojnns A 
and 11) occurring in tin. blooiK'slIs. The bemolssins n or P nexr occur 
fa\L in till prr tnei of tin corn siionduv «^^.lntlnln«, a and P, and tbe 
n ciptibilitiis to lieiiioKsi^i (lumol i‘0‘nn A or II) o<Mir onh in the 
pre«cnct of nt-lutuiogi n A or 11 1 bi exception to llie nilc and tlie n 

planntion of thi nppuxiitU cipricions on urn nee of i«o}iiinolvpis is tbi 
that the hcinolNgin o or P inn\ or tins not U presnt in aenim when the 
applntimn o or P i« prt iiit, nml tin «ii ccptilnlit^ to hcinoh is (hemo- 
hfogin V or III ma> or nns not U pn^nit in nils which miitain the 
corresponding ngcUitinogi « A or 11 In pncnil fhi htniol'sins m the 
eonim and tin aiisicptibilits to ihtm in tin eilU occur with much It** frt“ 
qticno than do nircliitinins and n^ghiiino^ins 

Thus, if wt were to ob ersc the octumnee of hrinnhsis in the tnix 
tures of tht twcnti hloods de<cribnl nUwc wc would find that hcrnohsis 
had occurred m KUiit uistanics, but that it mxr oceurreil iii mixture* m 
w|iich there was no nptUituiation («n chart) 

It is seen from th< practical point of s m w that if one is sure that no 
agglutination occurs on mixing aii\ two pxii hminn bloods fito ** 
certain that hcrnohsis wilt not occur 

In pnictici, till tist for ngj^liitinntioii is inmh siinplcr and tiuickcr 
than that for hcrnohsis A^tlutinatinii octurs in a ftw minntcs at room 
temperature llemohsis takes a nm*iderabh longer tinii riquins m 
cubition at boih tiinpiratnrc, and di pends on thi fridincss of the sinini 
(since the phenomenon of liimnhsis imohcs the action of complement 
found onh in fre«h scniiti) lor thes« rtnvuis, m transfusion work 
although hcrnohsis in the IxhIs is h\ far the greater dangir, the ngplatma 
tion test IS, ns a rule, the onlj one done, and is for practical purposes the 
onh one necessary 


Tkansi-csiox Tfsts 

When the facts about a^.ghitimtion and hcinoh sis first became known, 
it became the rule to perform, before transfusion mutual tots of the 
scrum and cells of donor and patient, and to ixtliido ns demors those p»r 
sons whose blood showed either Iieinolyais or agglutination when mixed 
with that of the patient 
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needle puncture of the ear or finger tip by collecting the drops expre* ed 
in a capillary pipet which is then sealed off in a flame and centrifuged 
The serum maj be kept in sealed tubes on ice for many months, and 
maj be present from bacterial contamination bj the addition of 0 2o per 
cent of chloroform or bj the addition of 0 2^ per cent of phenol 

To prepare rcd-ccll suspensions about five drops of blood, either from 
a rein or from a needle puncture are collected in a cubic centimeter of 
3 per cent sodium citrate or of 0 0 per cent sodium chlorid If hemnlvsis 
IS to be tested for, as well as a^lutmation then the cells h u e to bo washeil 
bi repeated centrifugalizatinn and rcsihpcnded in fre h saline ‘dilution 
If onl} agglutination is to be tested for as is usually the case, the wash 
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mg IS superfluous, and the cell emulsion is simply diluted with saline 
solution 0 9 per cent until it is about the dcnsita of a 3 per cent cell 
suspon«ion 

In laloratoncs it is easr to nieB«iire thi but for practical piirpo cs 
It is not cv»cntial to mca ure the ^trencth of this rmul ion eraoth A 
simple t( t /or file correct dilution of the emuNion i« as follow A drop 
of an emulsion of a correct stren^h if allowed to fall on a gla s micro- 
soopo slide from a pipet and to spread on the slide so as to have a 
diameter of npproximntolr one-half inch should ju t allow print of the 
kind u«o<l in the articles m the /oumal of thr Imcncon l/rrfiroJ tA*ofM 
ton to l>e Ttad thraiiph if When in dmilt the etmil ion should be made 
rather too thin than too thick, as errpr is le Iikcla with a thin than a 
thick cmiiUion 





230 rniNCII’IlS \M) TFCIIMC 01- TKA^S^USIO^ 


«en>m ^\lU npj^humntc tlip known Group II evils (jndicatniff tbe presence 
of the npslutinin n nnd, tlorcfow, tlu alwnct of substance \) If tbe 
indn idual U loiip* to Gn>up 11, no tiptlutinntion will occur in either mix 
turo If the indnulunl IhIoii^ to Group III, his nils will be a^lutinalcd 
b^ the known (irtmp II senim (indic'iliii^ tin presenci of sulistance 11), 
and 111 * scrum will R^liitinitc tbe 
known Gmiip II cells (inilicatm': the 
prtscnco of fijr^lutinm A) If the 
imlmdua! N lon^ to Oroiip his 
cells wiN Iv fl^^liitinafed bs the tcnim 
of the knuwn (»mup II (indiesting; tbe 
pn enct of puluftncc II), nnd bis 
scrum will fail to airslutinatc the cells 
of the known Group II (iiidicatmft tbe 
aWnco of B^liitmm u m the serum 
and, then fon , the presence of substance 
A in the cells) 

If llie known blood on hand » 
of Group III a similar line of 
rca«oninjj is followed (see ilhutra 
tion) 

Of ihc'c three general pnicedirre* 
the use of known scrum*, the ti*e of 
knowTicells or the u«e of cells and cnim 
of a known indiridual, the first is the 
simplest nnd surest, niul, therefore, the 
method of choice for ordinnrr work It is imfwrtant howcier, to 
understand the second and the third methods, Ivcause cmcrpencica may 
nnso in places and at times where known Group II anil Group lH aera 
arc* not at hand nnd where these other methods mn^ lx. of value Tic 
second method is freqiicntU used in case of douht to confirm the results 
with the first method, or, c\en when there is no douht, to make the result 
al>-oluteh certain 

In Mcw of the recent articles on subgroups it is necc*sl^^ to 11*0 both 
methods, that is using the indiMdnnl s cells ngiinst known scrum and liis 
scnim npunst known cells, {icfore olio can assign lus group with com 
plcto sureness And while m ordinary routine work one will onl) 'Ct' 
rarclj assign the wrong group if one sticks to either the first or the second 
method, It 18 wisest to use both methods. 

To obtain senim either from known Group II and Group lH m 
dixiduals, or from the patient (m en«c Method 2 or 3 is to bo used), it is 
necessary to perform Mnipunctnre, usuall> of a \ein of the forearm 
After the blood has clotted m a test tube, clear eermn is obtained bv 
centrifugalizatioii Smaller amounts of serum lna^ be prepared from a 
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need!e puncture of the car or finger Up b\ collecting the drops expressed 
m a capiilaiy pipet which 13 then aeilcd off in a flame and centnfuged 
The serum ma> he kept in scaled tiiLes on ice for many month« and 
raa\ be presened fmni bacterial contamination by the addition of 0 25 per 
cent of chloroform or b\ the addition of 0 2o per cent of phenol 

To prepare red-cell suspensions about file drops of blood either from 
a vein or from a needle puncture, are collected in 1 cubic centimeter of 
3 per cent «odmra citrate, or of 0 9 per cent sodium cblond If hemoljsis 
IS to bo tested for, as well as a^lutination then the cells hive to be washed 
bv repcitcd ccntrifugalization and resu-^pended in frc«h saline «olution- 
If onlv agglutination is to he tested for, as is usuallv the ca«e, the wash 
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mg 13 superfluous, and the cell tmuUion is simplv diluted with saline 
solution 0 9 per cent until it is about the den itv of a 3 per cent cell 
su pension 

In Jaboratnnes it is cast to mca urc tla«, but for practical pnrpo cs 
it 13 not essential to men uri the «trenjjth of this emulsion exacth A 
simple te t /or the correct dilution of the emulsion is as follnns A drop 
of an emulsion of a correct strcnjrth if allowcil to fill on a glass micro* 
s«)p< sink from a pipot and to pread on the slide si as to have a 
diameter of approiimstclr oni^iilf i»w^ should ju t allow print of the 
kind u»od in tin articles in the Journal of the Irwriron Medical /tc-soci/i 
tim to l<e md throuch if ^\hl n m duilt the omul ion shouM l>e made 
rather too tluu than too thick, ns error is less likelv with a thin than a 

thiek emulsion 
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•cram „,11 npUiitmntc the tiionn Group 11 kII, (mdiciline He prc>tB<c 
Of the npRliitimu a niul, (lurcfonp the nUence of eubstatico A) If the 
induKlnnl 1 h loiip to Group II, no apj.Inttnntion will occur in either mix 
ture If the indiridual U lonps to Group III, hn cclN will be npplutinafol 
b\ the known Group II pcnim (indicitiii;, llic jirwncc of sul«fancc B), 
niid hi<» ainim will appliitinatc the 
knem-n Gniup II cells (indicating the 
pn<enco of nppliitinin \) If the 
individiinl la lonps to Group IV, his 
cell* will la flppliitmntcd In the scrum 
of the known Group II (iniliciting the 
pro«<nc< of suhHtancc II), and his 
aerum will fail to appliitinati the cells 
of IIk known Group II (indicating the 
«b«onco of applutinm a m Uie scrum 
and, tlicrefon , the prc'cnco of auVtance 
A in the cells) 

If the known blood on hand n 
of Group III, a similar line of 
rcn«oninp is followed (see illu«tra 
lion) 

Of tho«c three peneral procedure* 
tho uso of known serums, tie u e of 
known cells or the u«cof cells and senim 
of a known individual, the fir«t is the 
»implc«t and surest, and, thenforc, the 
method of choice for ordmarr work It is important howcier, to 
understand tho second an<l tin third inetho<l«, because ciiierpcncies luav 
arise in places and at timoH where known Group II and Group III scr"* 
are not at hand and where thc«e other methods inav lie of value The 
second method is frequcntlv u«ed in ca«c of douht to confirm the results 
with the first method, or, even when there is no douht, to make the result 
ab«olutch certain 

In MOW of the recent articles on suliproups it is ncee «ari to u«c both 
methods, that is, using the indtiidiml a cells against known scrum and his 
serum npain^t known cell*, before one cm n« 3 ign his group with com 
plcto Burciicss And while in ordinarv routine work one will onh 
rarely n*sipn the wrong group if one slides to either the first or the second 
method, it is wisest to use both methods 

To obtain serum, either from known Group II and Group III m 
dividuals, or from the patient (in case Method 2 or 3 is to be u cd), it is 
necessary to perform venipuncture usiiallv of n vein of the forcarnu 
After the blood has clotted in a test tube, clear scrum is obtained hr 
ccntnfugalization Smaller amounts of senim mav bo prepared from a 
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tiHiii Complelc lieinoljsis can hardly be overlooked uud miv usunlh be 
regarded as the equnalLiit of n^hitinatioii m assigning tin. group If 
heniohsia occurs, iggliitiiiatjoii can utverthek s l>c demonstrated, either 
by first inactivating tin. ecnim and nashmQ tlu red cells, or bv kecpin.. 
the test from the start at ice-box temperature Because it f ivors hemolvsis, 
incubation m the warm is disadvjntageons Observations should be made 
at room tcmpcriturc 

Ivon specific agglutination can occur if the mixture is allowed to be- 
come partly dritd Tins is avoided bv ending the observation in ten, 
or at rnost fifteen, minutes (whnh is ample tune if tht cells are tirred 
from time to time) As Ivarsuer md Kicckert Lave shown, the use of 
dried and then rcdissolvcd scrum js ii it rtli ible 

feettling of cells is one of the commonest sources of mistakes The 
cells settle to the Iwttoin in a coinpait hret which if onlv slightlv stirred 
looks like massive agglutination 1 he rctnedv !•, through mixing Ixiforo 
results arc re id, this will make a mrMitli emulsion of mercK settles] 
cells while it will acccutuntc n il ag..lutituti in 

The use of the microscope H a soun* if confusion Iloiileaux forma 
tiou 19 sometimes hard to distinpn li fMm fine a,j:liJtiuntion In cverv 
instance in which the doubt his km niscd hv micm«<*opic examination 
and 801111x1 by examiuaticm of the pcrxiitf cnim as will as cells, the 
naked eve obsen vtiou has tumcil out to be correct the microscopic 
confusing 

Too thick a cell emulsion roust be cnrcfuUv avoided If the emulsion 
IS much too dense some of the cells m iv n mam miigglutmatcd and mask 
the o*,glutinntiou of the other This is a eominon c »u o of mistakes 
The group charactcristus ore not ilwavsfiillv dovelopixl m vnun^elul 
drill Occasion illy one or the other ilmrieten tics of the gnnip is hckin„ 
III older children or adults The » k 1 iiu t > the so-eillul nbgnuijvs which 
have ken rccciitlv dosinkd bv ( iitlmc and Iluck and thiir occurrence 
can casiU lead tn nii«takis in grouping Oii nccxmnt of tin* ]»o sibihtv 
one should txaminc the wniin a* well as the ctlls ui all ciscs wlurc 
this (an possibly U doiu It i pirticularlv impirtanl to do this in se- 
lecting ti t Sira and ti t cells to u e in grouping It is nlv> on this 
acixuint that it is afi t tv njuat the tests if a Fisxmd or third transfu ion 
IS dine parliculirlv if the patient m a cliihl 

Auto-agp,lutmatn n is an exrocdmglv nro phcmminon hit if pre-cut 
can Icil tj nil tikes It occurs onlv at a lovvtr tcinpcrutnre than that 
of the I vdv It IS e i ih ih tccicil and ruled out if onlv tin p siliilitv of 
Its of\nrmico is kipt in mind On locoiitil of tin tin contnl Ic t of a 
drop of coll oiuulsim with vliwe or if pvssilli with a drop of 

till patient sown M nun 4 imiH alwavs beixaraiiitxl 

The sinmi of persons win rfiow this ran atumalv to a marked de- 
gree sonntimes hi* the piwirof agglutinating thi red calls of all othir 
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Jn tilt iicttinl tccliiiic of tlio ncshitiiifltion n iiumlicr of di/TcjTDt 
iiictIio<i3 lire in ii I Am of tlitin vil! ptt rurn'tt n^nlt* in llic liaiilJ 
of an expert wlio i-* Rcrjiintnttfl Mith nil tlic Miims of error I shall onlv 
(It'^cribo in dotnil tlu tnttlxnl of \ intent, ninct I rejrird it m the raclhcxl 
of cllOKP 

riio tcilinic II cxtniniSx simple Out (Imp of eirimi m placed on s 
fIhIo ami into it ih allowetl to fall one drop of itll imnl^ion. fTliis « 
ktfor timn plitmiim loopfnk Wuim wuh llic latter the amount i3 rather 
too sinnl) ) Dll i<liil< i<) tilted ntid Ritnted ^tntli so that the erlU are 
nniformh distriliutcil tlue i% rt|Hniod ottrx pouploof inmutis \f5:luti 
nation is msih sein nith the nalciil mp in one to Itn niimites at room 
tciniH ratlin ilu tnicn> rM|H is not needed and should not l>e n^h 
OctiUiut o^^lutiuntiou IS aluaxa \isiMe to the uiVetl e\e The oh^ no 
lions sliould iu\cr l>e ixtetnied lotiptr thin fiftetii intntite« The method 
lias flic nddisl nihnntnpt that tin droxl ii ts nn l»e kept ns pcninneaf 
rt'cords 

Wien the t(“sts are inadt wilh wrum of knoxvn Omnp II and Oro'ip 
III to dotinnuK tlx pxiup of an niiknown indnidinl svho«e eclU #ri 
tested, the n uliiu of the psmp from iht t«o jnixtmrs is an exceedind^ 
sunplc matter (sis. { ij* i) 

3 If the eells arc apj^hitiiiated hj neither serum, the individual b(“ 
longs to Group I 

Q If ag,.Imiiiafion onK occurs in the serum of Croup III the in 
dividual liclon,;8 to Ctroiip II 

1 If there la onh apgliHinntion in the serum of Group II, the m 
dividual belongs to Group III 

4 If botli Groups 11 and III s,ri produce npt,lutination, the indi 
vidunl bclonp,B to Group IV 

PrEcvuTioNs ron Avoipvncf op Tiror n Tests 

Tho agi,lutinative power of sera i^duallv dinimi«hcs, no matter liow 
tliev arc kept DilTcrcut «j>eeimpii9 varv, some di terioriting ver\ rapidlT, 
others liardh at all Snkd Mtnphs kept on tho ici rotain fhtir «trcm?th 
for long periods 2sono of tht known methods of pn eniiig sera is co 
tirelv safisfaetorv I or the p reasons t-verv t<st inu«t bi done in duplicate 
wuli luo different si rn of esch test group (II and III) and test «cra 
must be shown to Ik; active at thotimoof tho tests Dus must be controllid 
In using them against kviowvv Crowiis II and III eells, within at most a 
few dnvs of flic (tsts 

Agglutinative sera varj grcitlv iii Btieiiglh A test scrum must not 
onl} k shown to he of tho correct group, but to be highly potiiit before 
It 18 taken into use 

Hcraoljsm never occur? m scrum without the corresponding aggm 
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tiniu. CompletP liemoKsia can liardh be o\erlookcd and maj usualh be 
rc^rded as tbe cqimalent of aoglutinaUyii in assigning the group If 
hemolysis occurs agglutination can nevertheless bt demonstrated either 
bj first inactnatiiij, the sennii and wishing tho red cells, or b\ keeping 
the test from the start at ice-box tempentare Because it faiors hemolysi* 
incubation in the warm is disadvjntageons Ol^nations hould be mide 
at room temperature 

bion specific agglutination can occur if the mixture la allowed to be- 
come partly dried Tins is nioidcd b\ endiu^ the observation in ten, 
or at most fifteen minutes (whieh is amplt time if the cells are stirred 
from time to time) As Ivarsner and Koetkert ha\e shown, the use of 
dried and then redissohcd sornm 13 not nhablc 

Settling of cells is one of the commonest sources of mistakes Tbe 
cells settle to tbe bottom in a compact sheet which if only sliglith stirred 
looks like massive agglutination The loraedv is through raising before 
results are read this will make a emootb emulsion of mert-h ‘«cttlcd 
cells while It will accentuate real agglutination 

The use of the nucroscopo is a sonni of confusion Rouleaux forma 
tion IS sometimes bard to distinonsh from hnc agglutination In cverj 
inslante in which the doubt has been raised bj microscopic ex'immatioia 
and settled examination of tin persons scnim os well as cells the 
nsked eje obsorvation has turned out to be correct, the microscopic 
confusing 

Too thick a cell emulsion must be carefulU aioided If the emulsion 
IS much too don«e some of the cells mn remain una^liitinsted and mask 
the agglutination of the others This is a common cause of mistakes 
The group characteristics ore not ilwus fulh dtvehped in young chil 
dren Occasionally one or the other characteristics of the group is latking 
in older children or ndults The c IhIoiv^ to tilt so-cillcd subgroups which 
have been recentU described bv Guthrie and Huck and their occurrence 
can easily lead to mistakes in grouping On account of this po sibilitv 
one should examine the senini is well as the cells in all ci es where 
this can poasiblv be done It is particulirly important to do this in se- 
lecting test sera and t«st cells to use in grouping It is nlso on tins 
account that it is safest to repeat the testa if a second or thml transfusion 
IS done, particularh if the patient is. a child 

Auto-agglutinition is an cxceedmglv raro pbenomenou but if pro ent 
can hid to mistakes It occtits only at a liwer tempenture than that 
of the bod\ It is easih deletted and ruled out if onh the possibility of 
its occurrence is kept in mind On a«»unt of this the control test of a 
drop of cell emulsion with aline solution or if possible with a drop of 
the p itieiit 8 own serum should always be examined 

The Bcrum of persons wlio show this rare aa-imalv to a marked de- 
gree sometimes has the power of agolutumting the red cells of all other 
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liiiiii in Ik in^ of (iruui> I lu stuli a ca«t it i« lut ccrtim 

nlntliir triitiKfnsiiiii iiuild U jtftfth |»rHtic«l Jlic snim mu 1* Mid of 
nntolicinoUsis mIucIi u h gtill inon ran. iilnnoimrion 


Ciioitr Donou 

Snpfv) ( that oiio cAiiiint fiml ti ilonnr in ihr simp f,ninp as tlio patient, 
irhnt IS one (o do t 

Certain thcoritiml r<ituMl< ration* up non Ii\ a Inrpip aniount 

of practical ixptnmci linn nliown flint in this ra«c it t« sife to clioo<o 
ns donor an indnidunl w!io«cntl 1 iIoo<1-<h1!s nri not npj,liitinnled b> the 
piticnts IiliMtd «( mill iitn tliougli tht donors s( nun mn> nfr^ltitinate the 
patient 8 1 iI<wm1-<(I1s 

^Ml^ IS this? 

It depends eosiiitialh on t\ro fuels Tlio first i« flint agglutinins arc 
present m lunitwl nniounl f*> tlmt nf.g!iitinatioii is not uetui when the 
ainim la diluted iKsond n certain {xnntf luiialh 1 to tO or 1 to 4fi The 
second la that the int<n<it' of n^liitiiiition h\ n pun amount of a? 
{.lutinin depends on the numl*pr of hhuxl-cills to lie nctcsl on- Wlun the 
numUr of red rells is larpx. for llit anionnt of np}.lntinin then cieh cell 
IS onh fichh scnsitircsl and iig^liilinntion is leri slight If the ninount 
of bloo(l<olIs pri*<tit IS large piionpli llio cells nm\ nh-«orh prucltesHv 
all of the aggliitimu present and wt mt l>e scnsitired enoupU to show 
atu Agplutinatinn 

\ow, in n transfusion, the nnioiint of Wofxl tninsfiisMl wldom exceeds 
(cicn wlien the patient has find a lumorrliap) onMtnth of the volume 
of the patients own Mo^hI lliis iiunns that if the tmiisfii«ed Mood 
plasms contains agglutinin for the pitieiits Mood-edN this agglutinin 
IS diluted at leist ten times l»^ the pitieiita own blood plasma lurfher 
inon, this diluted agglutinin, run wlmi the patient is quite ntipinu, his 
to be distributed among a rilatiit1> riionnoiis miinWr of red hlood-cclh 
(ns compm'd with the dilute (inidsioiis in wliitli in u hl>oratori, the 
titer of ogglutimn is usually found to W around 1 to 30 or 1 to 40) 
llic result 13 that, in this ew the iiidisiduul cells an onl} slighfh 
Bitized, and agglutination, if it occurs at all, is so ftsble as to ciii'C no 
gcnoiis trouble 

On the other hand, it is soon at oiiee tint whin the nggliitiiun is 
m the patient, and tlio susciptiblc cells m the donor, exaeth the n. verse 
holds true The number of bhuxl-tclls is relatnch small ami ihi amount 
of ngglutinin rclatucl^ large, and it is in the*c instances, ns one would ex 
pect, that accidents occur 

Added to these safetx factors is the fact that agglutination is not so 
sharp lit bodj temperature ns it is at lower tempi ratiire (in contra-disfiue* 
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tion tohemohsis which is much more pronounced at bod\ temperature than 
at lower temperatures) 

The ame considerations detailed abo>e for agglutinins hold also for 
hemohsuis with the e •idthtionil farts that frequenth, although not 
ngularlv, there is in the plasma of an mdividual an unknown substance 
called antihcmohsm which protects his cells up to a certain point from 
hcmohsis and the fact that hemohsins do not occur with iieirh so great 
a frequenej as do agglutinins It is this more than am thing olsC which ex 
plains the rclitnc imniuniti from leeidents where no tests can be done 
Since the hlood-eelU of Group I arc not flc^lutinated bj other human 
sera, Group I blood can alwiis be u cd ui emergencies for a patient be- 
longing to any group Group I is therefore often called the uniiersal 
donor’ group This does not mean that the use of a Group I donor for 
a person of Groups II III or is as g>od as the use of a person of 
identical group I hate so*n mild symptoms of bemohsis (jaundice) oc 
cur after such trinsfusions. But iii cmcrpCiicies the blond of the uni 
veraal group can bo trusted not to csusc serious accidents \lthough 
this fact was pointed out ns long ago ss 1011 it trst retened general 
recognition during the late War when persons belonging to Group I were 
kept on baud at casualti clcinu^ stations so that tbcir blood could bo 
used m emergencies witliout further tests 

It 18 of course also obvious tint if Group I is the universal donor 
group because its red cells are inieglulinable, Group IV must bo tbe 
universal recipient group because its scrum contains no agglutinin, and, 
therefore cannot agglntimte the colls of anv donor used 

Furthennore auppo e tliat not onlv is there no time or opportunity 
to get a donor of the same group but thnt tliero is no opportunitv to do 
anv tests whatever What are the chances of trouble and what should 
one do? Considering the pcnenlile proportion of individuals in dif 
ferent groups and the fact that Group 1 is the universal donor and Group 
I\ the universvl recipient a simple arithniotical cvlculation first pre- 
sented by Karsner, shows that the possibility of accidents only exists 
in about 3G per cent of the cases if one choo'ses the donor at random 
In addition to this even when the possibihtv of accidents is present, 
the safetv factors discussed above offer a coasiderible amount of pro- 
tection so thTt the chances of a fatal result from a donor chosen at random 
are not very great Experience in the days before tests were made hows 
that serious accidents can be expected to occur in less than 5 per cent 
of the ea es 

One has in addition the control of the transfusion in his hands pro 
Tided the transfusion is not given too rapidlv As the first symptoms of 
hemolysis show themselves withm x few minutes it is possible to stop a 
transfusion in case the e occur before enough blood has been introduced 
to do serious damage For this reason in a situation in which the 



2J4 rniNdPiis \M>iiciiMcor 


liuinim U iii^ t \cn of t!i<> f of Grimj) ! In sncli n cj«c U is not certain 
uJictlor fr«nsfii<ii<ifi l,r rafcK pracficwl 'Iliesifnc fria\ lx? sai'J of 

imtolicinohsH ttliich is n still inon ran. plinioim non 


Cnoicr or I)o^o^ s 

Suppo o lliat one cannot fiml a <loiior m tlic snim protip os the patient, 
wli it IS one to <lo t 

(.trtiin llicontual coiisulcratioii*, ImcVkI tip tiotr li\ n lurp. amount 
of pnuticiil ixptrunci liaxi sliouii that in tins cn« it is safe to c!i<wv? 
os donor an indiiidiia! whose nil IiIoimI-ccUs art not npj,ltitiintwl hi the 
pitieiit B lilood s( ruin iMii tliuiiftli tin ihmors sintin inns n^r,ltitinnto the 
p itiLIlt 8 111 IO(l-Otll« 

\\ 111 IS tins I 

It dcjicnds isx(jitinlK on two facts The first is that ogpliitinins arc 
present in Inmtisl utnoiiiit bo that aj.)»liitination is not netne when the 
stnim IS dilutnl U loud a certain point# usiialh 1 to tO or I to 40 The 
second is that the intciisitv of ag^liititiation h\ n t.i\ni nmoimt of sc 
pliitmin dijKiids on the tiumls.f of l>h«*<l-cclls to Is iicfid on Wien the 
immlicr of rc»l cells is lnr>.c for the ainomit of apf^liitiniii then eoeh cell 
IS onh fochh snisitirwl and npj.liitiiiition is nrv »!ij.ht If the unoutit 
of hhxxl-eclls pnsint i« Inrpi tiioiiph, the cells niai nlisorh priietiedli 
all of the Ap#,liitintii pr«<out and let not Ik wnsitireil inoiiph to show 
Atn op^lutinitiofi 

^ow III n trnnsfiision the ainoniit of Wood tnmsfiiscd ssidom e^eccdi 
(oicn when the pntiiiit has had a lumorrliapi) oni*-lrnth of the loliime 
of the patients own Wood Tins imans that if the trniisfn (“d Mood 
plasma contnms np^lutiiiin for tin patients Woo«l-c« Ils, this npplutinin 
IS diluted at Icist ti n times hi the piticnt a own WoihI plasma lurthcr 
mori, this diluted iipplutiinn ciin when the patiiiit is ipiitc aiumie, has 
to lie distnlnitid nmoii^ a rtlatiicli mormons niimlicr of rial Utwl-celU 
(ns compired with the dilute (iniilsinns in wliuh, in ii laUiniton, tlie 
titer of applutiiun is usually found to l>e aroiuid 1 to tO or 1 to 40) 
Tiie result IS that, in this case the iiidiiidiial tills an oiili sli;,htli ecu 
Bitired and npplutination if it occurs at all ib fo f«K.We ns to ca««t no 
Fcrious troiihlo 

On the other hand, it is seen at once that when the applutinin is 
m the patient, otul the susctptiWc ctlls iii the donor, (xaitli the reier c 
holds true Iho mimlier of hhNid'CcIls is nlutntlj Biiiiill nnd the nnioiint 
of ngglutiniii rtlatiiilv larpi and it is in these iiisfonccs as one would 
poet, that nccidentB occur 

Added to these enfet) factors la the fact that agglutination is not so 
sharp at bodi temperature as it is at lower tempcratiin (in contrailistinc* 
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whether the proposed donor has large and accessible superficial ann 
\ems Those who e veins do not answer this description had best be re- 
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jected (excepting in eniergencies when thev mav have to be iised and 
when their veins usually require an incision instead of the usual needle 
puncture) 


TECHNIC OF TRANSFUSION 

Since I began to do transfusion in 1907 the technic of transfusion 
has undergone vast improvement and aunphfication At that tune the 
direct arterj to vein anastomosis was the only method used (the syringe 
transfusions of a centurv before having been forgotten) Subsequently 
Lindeman introduced his svringe-canula. system This was modified and 
improved by Un^^rs stopcock, apparatus and finalh the use of sodium 
citrate as an anticoagulant was introduced independentlv by Agoto bj 
Weil and bj Lewisohn, and the use of paraffin-coated vessels for the pre- 
vention of coagulation by Kimpton and Brown 

Aside from these methods each of which depended on a special prm 
ciple a large number of modifications have been introduced lo-day there 
IS no univ ersal agreement as to the best method mil there are some things 
to be said m favor of each of the outstanding methods, and certain situa 
tions in which each of them maj he advantageous 

I shall describe in detail onl^ the sodium citrate method and the 
syringe stopcock method of Unger I believe that these two methods to- 
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patients lifi uonld Ik* cn(!ancpr«l b\ uaittnp for the porforraanec of 
tcst«, it IS bttt( r to p) nlir ul and do a trjRsfii«ion witli an) donor at hand, 
rather than Uiko tlit frn iter n*V of naitin;; 

riio selection of Biiilnhh doimrt is ah ini^mtlAiit part of Wood trans- 
fusion IJcsidt the p<i sihihlx of IiKkmI iiieoinpatihilits, one has to con 
siiUr the po sihilits of the trniismissioii of di<(a*( frntn donor to patunl, 
tho general plnsi* il c«uidtlion of tin donor, nnd Ins flhIlIt^ to gne tho 
amount of hlood n><juinil 

\\ ith nganl t>« tin transmi sinn of di ci«i oiih thoeo diseises kno\ni 
to nfTcct tho hh»od «trt im in p« r*ons oppirintli in goo«I Iicdtli arc of 
importance Tin outstanding di « iva in this group im ssphihs and 
malann Of tin i s\phil>s h I»% far the most lital Fxeipt in emc^ 
gencies whtn a frund or rtlnlui of thi piticnt is ii«e<l as duior, and 
whin the moral n^^poiHilHlitv for ixiliidin^ ssphilis ein I'o put (so far 
ns til It is ]to«sibl( ) on the donor him < If, no oni shntthl U ii ixl ns donor 
for a hloiid trinsfii ion uho has not had a m-ent phisiril ex munition 
and ^\ns cnnaiin t< t Ficn a negntne ^\ns.M.rmann tost is no absolute 
ginrantx of tin ah tnex of sxpliilis, emee it nui»t U ninimlsred that 
old or untroited ei'is of svphihs often hare a ^\n sirmnnn test wlueli 
1 nr ICS without know n cui«e U twwii negntne nnd |H>siti\c 

Although the |>ossjhj|itt of iIm (n«smis«»m of nnhin i is present, and 
scteral ta (s hive licen ns'orthsl in which it has cxxmrrisl ehronio ma 
linn IS so rclitivih rare m this eoiintn that the wanh of the blood of 
an nppirenth hi altln in m for plasmoilin U fon ho is usoil a# donor » 
nsiinlU di«pcii«(xl with Ilut m np,ions where innlann octiirs, this search 
should nlwnNS Ik. made 

Aside from this a hciuoglolmi estimation should bo done on the donor 
This IS pirticiilnrh iiiiiiortant in tin case of the so-calkxl profe»sio»al 
donors who gne hhaid at int< nals for pax rhe»c men an. oftin misguided 
Liiougli to oth r lluiusthcs to dilltniit d«>ct<irs nnd difTcnnt institutions so 
often and at such clo c intcn ds that ihex Uxoim extixiiieh nneimo 
In institutions when Wood transfusions an frtqucnt, it is \ir) eon 
lenient to adxerti i for donors nl ngular inU rials Iht min who offer 
thcmsihcs arc thin ixiimnixl plijMiiall) and thiir Wood tc^ts art made. 
The data thus ohtainid an intalugiicil and if tin ntnlogui cards are 
arranged alplmbotiiall) neconling to the group of the donor under tho 
headings, I, II, III, and I\ , it UH-oincs an tas) ninttcr, when transfusions 
are called for, to select and send for ono or more donors of the desired 
group Suth a cut iloguc card, winch I haic introducid into use at llount 
binni Hospital is shown in the nccompinjiiig illustration (page 237) 

In new of tho stendv incrcasfi m the n«c of Wood transfusion it JS 
not improbable that in tin near future ‘donor cxehangca ’ will he estab- 
lished in large, cities 

In the phjsical examination of the donor it is important to notice 
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TLe actual technic of eitntp transfusion is extremclv simple The 
instruments required ire sterilized 1^ boiling in plain uater If soda is 
used (as is the custom in opentinfj rooms for the prevention of rusting) 
then an\ soda left m the instruments must be n isbed out with some plain 
sterile -water or saline solution before thej are used The instruments 
required are 

2 or more transfusion needles 

2 graduated cilmdtrs of 500 c** i lOOOcc e!pacit% 

A stirring rod (any long surgical instrument such as a sound can be 
u ed for this purpose) 

2 soft rubber tourniquets 

1 100 c c. graduated cvliuder for measuring the sodium citrate solution 
1 bottle of 100 c c of stenlc 2 •) per cent sodium citrate solution 
1 gravity infusion appintus, such as is u«cd for saline infusions or m 
tho giving of arspliemrain 

The tip of the infusion appintus must tit the hilt of the transfii ion 
needles Occasionally lu cases where the veins m «o small that tliev can 
not bo punctured bv a hollow needle through the skin it is nwessarv to 
also have a set of dissectui,, instriuucuts loi the pm peso of exposing the 
veins These aro 

Scalpel 

Mouse-tooth forceps 
Scissors 
Arterv clamps 
Catgut 

Hvpodermtc syringe 

1 percent novociin or vlvpin (without the addition of adrenalin which 
makes the veins contract down «o tbit it is difficult to enter them) 

lu most cases these instruments are not needed but it is always wi e 
to have them on hand in case thev should lie required 

The donor should invariably be down The chance of his fainting is 
ven much smaller if he does so His irm need not rest on a table, 
but more adv autaffeoimlv should lung over the side of the couch or the 
table on which, he lies His itiu is di mfeeted from the axilla to the 
wrist and all the way around either bv scnibbin^ or bv painting on 
a nottoo-heavv coat of lodin A sterile towel or a small specially made 
bag 38 thrown around the hand sud a sterile towel or sheet is thrown 
over his shoulder The touniiquct u applied to the atm as high up as 
it can be placed in the stenlc area so that, if nece nrv, it can be changed 
bv the operator 

The application of the tourniquet simple but slight errors in tho 
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gither nrt suilitunt to <’Ov«r pn mt nHpnn Ilie paraffin tubo 

motlio<l has no prcat n(haiitnj.i incr llit fringe inithwh It has thcdi«* 
n(hnntapc tlml the \oitJs tisnnlU nqiiirc incision, tliat tJic preparation 
of the pirnfFin nintniiurs is tmiihli «<itn( atul tiint tlie slightest lip in the 
tccliiuc inn\ (iin c cinttiiip, in n!I of the ntmncfl Mood Ufnrc it is injected 
into the pitunt Ni it rtlii lt«% m the hnml-t of those exjiert in its u c, 
the pnmfhti tnU incthnj is said to pile t^etllLiil results and I do not 
me in to deen its u«c 


Somi M CiTi vTi MfTiion 


The sodium citrate inrthod in iiio<t ttiurpneiis and in niiieh routine 
iiork IS (hi inctluKl of choice It is the nidi intihod so simple that uith 
out special training it can l>e applied hi am in« diciil m in 

It doptnds on llie fact that an ainoiuit of siHliiim citntt so small as 
to lime procticnlli no toxic cfTocta is aiifliciint to prcitnt the coagulation 



of Mood Leivisolm iiorhcd out the minimal proportion of sodium citrate 
required for this purpose and found it to l»c approximately 0 2 per cent 
In practice, hoiicier one ooc'isionalK encounters Moods of unusual 
coagulating power It is, therefore, the custom to make the concentration 
of sodium citrate 0 25 per cent This concentration is attained in trans 
fusion in the simplest and easiest my M measuring out one portion 
of 2 5 per cent sodium citrnto solution in distilled water and diluting it 
with nine lolumcs of Mood 



TECHMC OF TRANSFUSION 2‘?9 

The actual technie of citrate transfusion la e^tremcH simple The 
instruments required are sterilized bj boiling in plain watur If soda is 
used (as IS the custom m operating rooms for the prevention of rusting), 
then am soda left in the instruments must be washed out with some plain 
sterile water or saline solution before tbev arc u ed The instruraents 
required are 

2 or more transfusion needles 

2 graduated cvlmders of oOO c c ir 1 000 c c eipa(.it\ 

A stirring rod (anj long surgitil instrument such as a sound can be 
used for this purpose) 

2 soft rubber tourniquets 

1 100 e 0 . graduated cvlinder for measuring the sodium citrate solution 
1 Inttle of 100 c c ot sterile 3 o per cent odium citntt solution 
1 graaity infusion apparatus suih as is med for stlme infusions or in 
the giving of ar phenamin 

The tip of the uifu'iion apparatus mu&t ht the hilt of the transfusion 
needles Occaaiomllv in ca es wliere the veins ire so 'jroall that tbev can 
not be puncturi-d bv a hollow needle through th< skin it is nei.P's'iarv to 
also have a set oi dissecting instrumcuts toi tlic purpo'«e oi oxpisuia the 
veins Tliest are 

Scalpel 

llonse-tooth forceps 
Sensors 
Artery clamps 
Catgut 

Hvpodemuc sjnnge 

1 ptr cent nov ocain or ah pin ( without the aildition of adrenalin which 
makes the veins contract down so that it is difficult to enter them) 

In most cases these instruments are not needed, but it is always wise 
to have them on hand in case tbev shruld be required 

The donor hould invanablj lie down The chance of his fainting is 
verj much smaller if he does so His arm need not rest on a table 
but more advantageously hould bang over the side of the couch or the 
table on which he lies His arm is disinfcited from the axilla to the 
wn«t, and nil the way around either bv scnibhing or bv painting on 
a not tno-heavy coat of lodin A stcnic towel or a small specially made 
bag IS thrown around the hand and a sterile towel or sheet is thrown 
over Ills shoulder The toiimiqnct la applied to the arm as high up as 
it can l)c placed in the sterile area so that, if ncccssarv it can bo changed 
by the operator 

The application of the toiimiqnet is simple, but slight errors in the 
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mode of It*? HpplicTtion nn frrquintU, in tin liamls nf l^'jnnncr?, tbc 
can«e of n {vxir tbm of hlofnl Tlio tniirniqmt imi«t lx iintlicr too tipht 
nor too loo<c If t«Hi tiplil It culHofl tlu nrtcrial flow, if too loo«c it faiU 
to iinpotU till Miionx ntuni HuniimitU Dk n kIv innilo tonnnqurt} 
winch arc enpplicil li\ unr^tcnl Iiuu*(a are nlmoxt uln ns too lioai^ The 
boit touninpicts nn simple pu-con of \m clastic 1 lack para nihUr tulini; 
of n ilinnictcr of uliont (■ tnm Tin tanninput ran lio fn tciiod with an 
artery clamp luit it is ca«icr and jn«i osilTcctiXL to catch it with a simple 
hitcli 

\ mcnsnriHl amount of smlimn « itrntc foliition is |Kiiircd into one of 
the gndiiutcd cslindir? It is {Hrha|>s Inst to put in 10 cc. at the start 
and then to add Kt < e for tiers nddilion of 00 i c of Hood as the blvd 
flows in Hut will re one is sun ihul one is piing to draw at least •! lO cc 
of blood, there is no harm in tninsiinnp "lO c-c of citrate solution lx fore- 
hand info the c\liiidcr (the f«ar fonmrlv htid that the nlntnch larger 
amount of titrate mixed with the first portion nf MoikI jniplit injure it, 
and prodiKO toxic SMiiptoms, not hiiim,. l>e<n justified m practice) 

^\hen the Min of the donor is sufiieicnth distendtd, tin tran f««ma 
needle is mtrotlucoil into it This atip Jikt th< npphtation of the tmirni 
qnct IS so «unpU that it would Inrdli setm to rtsjiiin. special description 
\ct since most of the actual tlifiicnhies in tmiisfiisioii are duo to unsatis* 
factnri introduction of the neeille, it is worth di'*crili»t, the proce » tn 
some detail 

The largest needle that the patients xem will hold should alwnvs he 
ti ed, the larger the ikisUc, iho qiiuker the flow and the less tho chance 
of cotgnhfion lor most msle donors n medic of tin ciliUr is used 
Tho point of the noodle is IxmUiI, Imt the level imist not lx. too long 
or the necillo is likvlv to wound the posterior wall of the vein ami 
cause a hematoma Tlic needle must he cxtrenieK sharp and its bore 
absolufclj smooth It is not iiocv ssan to nick the skm fir t with a scalpel , 
tho needle, if siiilicicnth sharp, goes through the skm eu«ilv It is iisnalij^ 
best not to frv to put the nccille into tht vein with one motion, but to 
first pierce the skm, and then to feel for the vein with the point of the 
needle and to push the needle into the vein Ihe iietxllc cm lx tn«crtcil 
either directed toward the shonldoror directed toward the hand It vras 
formerly thought that tho insertion with the point directed toward the 
hand was prcfernhle liccansc this cnahled tho blood to flow tlirough tbc 
needle m the same direction as it has been flowing in tho vein But 
actuallj this is of no importance, becaiiso the needle is never large enough 
to obstruct complctelv the flow of blood from lx low It is tisiiallv easier 
to insert the needle pointing upward toward the sliouldtr 

In introducing tlie needle the chief guide is not the sen e of sight but 
the sense of touch Tor this reason tho oprnitors hands Blioiihl he di«in 
fected bj scnibbing and sbonld be bire, he sliould not use niblior gloves. 
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When a trained sense of touch is relied on, it is frequently possible to 
introduce a needle into a vein which lies so deep tliat it actually cannot 
be appreciated by si^ht at all When the vein ns examined bv palpation 
Las anj tendency to slip from side to side, it can be made taut by tbe 
left thumb of tbe operator which is made to pull gently on it from below 
Care must of course be used not to pull on it so hard as to flatten it out. 
In some case's where the \ein is extremelv difEcult to enter because of 
this tendenev to slip from side to side the. \ein can be fastened to the skin 
hj being pierced tmnsierseK with a cambric needle The transfusion 
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needle is then introduced into the vein about a half inch above the point 
where it is so transfixed 

The procedure usually requires no local anesthetic as the pain is 
momcntari and not great But if desired a little noincun or alvpin can 
he u cd in the skin leforchaiid This is always advisable indeed in tbe 
case of verj nenous pernuis where fear coinbtnetl with a small amount of 
pain niaj produce low blood pre sort or actual collapse 

The ntedle is introduced without anv obturator so that entrance 
into the vein is at once announced hv a spurt of blood When this spurt 
of blood occurs tbe needle should nat bo pushed farther ns it is likely 
to bt pushed through the opposite waU of the stin The large graduated 
cvhnder with the measured ont citritt solution is held in such a position 
as to catch the stream of blood The blood citrate mixture is gently stirred, 
cither be an assist iiit or b\ tbe operator himself 
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IIh 11 0 of II ruliU r tiiU c«nnwtr«l to llio tninofii^inii iipollc to con 
duct iht 1)1 o<h 1 into till ivlmdir i« uniU'Cf •>in, niiil i« prolnlili di^dian 
tngcoii« ns It in\n!\is n lUr atimiint of frution for tlic and 

tlicnfon IS inon lik«!\ to Imti^ nUmt tlio c iiiiti il of cDi^niHtnn 

nhjch iir< now Ixlniod to U pirth /or Krtitn S'HnJW 

tnitisfu^ion rcu ti hh 

If till* ii iiniujiu t IS rl\ opplus! tlic tloiv of Mofsl is ii«iiiilh p>.«! 
ISut till tliiM < f III Kxl ( in U inndi iiion nipiil liv Iiuin^ llic il mar in 
trrmilti iitl\ < {ion iiiul do i Ins Imml tKiiir, i» tlx iIihiii^ ns powerful a 
iniisiiihr fontr 11 tioi) jh }m inn Can innst li Iwlin svlnn Jjp docs tins 
tliiit lie d<Hs not dH|(Mli,t (lit tindli 

111 n till rciitiin-d ntnonnt «>f lilixxl )i is Uiti olitninnl tin toiiniiqiict 
is first rtinoifii the iiiidl* is %\itlidrn\ii iind pntli pn *iirc h CTcrtcd 
over till \( in until tlicr* isiioinin (uuhms to Mivh! J lit MixhI ol taim-d 
cnii l<o u t<l ininnsli itiK Or, if <!• irnl it i in U ait n idc for as nnicli 
ns aoiorni lionrs (in wlinli ii t it i-lionld U kipt nt itt*-U)t temperature 
and \inriiK>d ti KkU tctn]x niinre Is fon n « ) 

Tin ndniuii tntioii of the Wood |o tin pitiint is an cxeci'dinsl^ 
aiinplo priKislnri Tin piticnta nrm is pripun-d in tlio ?imc wn a» llif 
donor a i \( ipt tli it insn id of liinum,. om r ili <il,.« of llio coiicli of 
tilili It alionld n i on mix Hat surface \s tlie pitienta Mood pre* un? 
IS usuoth liwir fliiiii tint of the donor, llir toiinmjurt u uilli In' 
la npplictl tnon lip,lifl\ Vsniillir in d tri»«fu«ion iieedli < m l<t w 
(fciirt 14i It is Hot luce «irx or niKisil>I< to fill tlie primt\ ippintiis 
Mitli Slime aoluiion first None of flu citratul liltsal slioiiM U nlloviod to 
flow into tlic pituiit until a eli ir spurt of Misvl from tlie patient s \cin 
lias slinwii iiiinnstiiknlilx that the triiisftisioii nts dU is in tlio pmptr place 
The tniimi<iuet must W rcmioxid I" fotx tin iiifloix of Mood is tnrfcd 

The apparatus is then held hx nii nvsi tniit luplicr or lower ncconlmg 
ns It 13 dcsiroil to f.ne the trinsfiismn riipnllx or slowlx It is nlwsis 
\\i i cxin xxliirt ciriful hlrHxI t»sts haxe Iicen done, to pin. the fir'f 
100 Cl slowlx tnkinp perhnps liie miiintis linn if no untoxxard «'mp' 
toms occur the nimiiimt, hloml < in Iw nm iii ns ripidix ns desired 
pntunts in xxhoiii then is nm dxspuci or xirdinc ditluultx the M>x)J 
should lie run in XI rx slovvlx on nccoiint of the duipir of dil itition of the 
right side of the heart 

The ti clinic dcseril>cd is ptiri>o cl\ the simple t j>o siMc Ml of the 
apparatus nccilcd (except tho needles) inn lie improxi id nlmo«t an' 
xxherc and even the needles can !« dispen oil xxith In einei^ncies where 
no transfusion needles nro n( hand, it is nlxvnxs possible to cut down on 
tho veins and to use some ordinarv improvision, such ns medicine drop- 
pers for canulas Special forms of appantiis hive U-cn mtnwhiccil 
depending on the additional use of suction and of pressure, but they 
present no marked advantages 
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Hk ii«i of a niMxr coiinrcti*! to tlit truisfiioioii needle town 
dtict the bliMxl into the c\Im«l<r inini-ci ■‘irv, nml prohihh di-advan 
taireoii* u>i it itnohi'i n (m it«r ainniiit of friction for the hi >o<] and 
tliorifon i-i inon lik«l\ to bnti;, nlmiil (ho c iiiitiiil stilus of eoisiilation 
whieh an mm iKluxnl to lit pirtU n jvni^ihh for eirtun *'Kj 1 !ciI 
tran^fiHioii n ii tioni 

If till t iiniiiini t IS jm)|M rl' nppliitl the flow of Mooil h ii-'iialK P'1 I 
Hut tin tlow it IlHideaiiN iiimh inon ripitl hs h uin^ the dmior in 
t( nnitti nth open iiiid i lo c hi* hand ikiii^ in iht cl > in;, n« powirfii) a 
inn iiilir iiniirniion nt hi < in C in iniKt N taken when he does this 
that he diHs not di hulsri the tieidh 

W Ik ti th< nquin d iimontn of Mood Ims Uin oht iine<I the tnnnmjuct 
IS first rcinoieil the intdh is withdrawn nnd Mi'th exerted 

o\(r tin \ I III until then is no more li nde ties to Meeil The M xvl ohtatnnl 
can l>c n < (1 iniiiKsli it( h Or, if disirnl it run lx «et n ide for «« intich 
as fcicrul hour* (in which e i*i it ►hmild W kipt at ici-Uix tcinperatnrr 
and warmi>d to U'lh tr min nmirc M fore n t) 

The ndinini tnitioii of the Mooel to tin pifnnt 18 an txecnlinji 
simpli priHislun Tlie pitienta arm is prepinsl m the ?iinr was ns the 
donor t* ixttpt (hit ui«t< id of hnn^iti,. oeir tin ed»> e»f llw eoiieh or 
tahh It ahoiihl re t on nn% <I it anrfms \r the p itn nt « Mood pre* urc 
18 u nnlh lowtr (him that of the donor, tin toiirnnput u<uills his to 
Ik iipphi-d more h,.litl\ \ smilh r iiiriKi trin»fn*ioii iimlk < in Ik ii'<J 
(fc>i?i 14 ) It IS not mec«ar\ orndsisihh to fill the pri\it\ ippiritiis 
witli Kiilino solntioti tir«t None of tin citratnl Moo<l should Ik nlh'WtO to 
flow into the puieut until a clexr spurt of hlood from the patient s sein 
has howii unniKtakahK that the (nn*fu«ioii mislle is m the proi>er phee 
The touniniiut inu*t Ik ninoved I* fon tin inflow of hlooil is fnrfid 
The appirutiis is tlitn held hs an assistant lu;,her or lower nceordins 
as It 18 (lesind to ;,ise tin tri«*fiisioii rnpiills nr sliwls It is alw’O'S 
wi e, esin sslicn t ireful Mood !i*ts hast Ikhii dour, to pso the fir^t 
100 cc rIowIs takm;, perhaps file lauuUts 1 Um, if no untoward «smp- 
toms occur, the renninine, MoimI lun Ik nin in as npiilK ns desired In 
pntients in whom then is ans dsspnm nr cmliac difheiilts, the hhx'd 
should Ik niuinsers low is on account of tin daiipr of dilatation of the 
right sulc of the heart 

The Uchnie dc'criUd is piirposoh the hiniplnst po *ihle All of the 
apparatus iiccilcd (except the needles) can Ik improsiscd alino«t an' 
ssherc nnd csen the needles can lx. disp<ii«eel with In emeip-iicies where 
no transfusion needles arc at lianel, it is alwnss possible to cut down on 
the seins nnd to u«e some ordinal^ improvision, such os medicine drop- 
pers for eaiiuhis ‘Special forms of npimnfus hise Ictu iiitrodnoed 
depending on the nelUitional use of suction and of pressure, hut thev 
present no marked aehaiitnges 
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A cock wjth four outlets is the central pnrt of the instrument The 
outlets are as follows 

1 Blood outlet (B) Into tins is inserted the tip of a 20 c c. record 
s^nnge tSjr) Through this outlet, by means of the sjnnge, the blood 
is aspirated or injected 

2 Slime outlet (S) To this is attached i long piece of rubber 
tubing, the other end of which has connected to it a sjringc for sahne 
solution 



3 and 4 Recipients and Donor* outlet (R and D) To each of 
these is connected a rubber tube which lias attached to its other end a 
metal connecting piece This, in turn fits the recipient s and donor’s 
canula 

The cock IS so arranged that its rotation allows three possible post 
tions, in two of which two Mmnltancous circuits exist, m the third no 
circuit whatcier is present These arc 

1 Donors position (Fig 10) If tho cock be turned toward the 
donor as far as it will go a cbmnel between the donors vein and tho 
record springe is established for the aspintion of the blood At tho 
same time, another channel exists through which saline is injected into 
tho recipients canula in order to insiim its pafenci 

2 Recipients position (Fig 11) If the cock he turned toward tho 
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In mfjiiits mill i«iniull\ in ptmrK tloilopcil adult'*, tlic Tcms at 
till Ik lid of till i11k>w inm U »» Hiinll tint a lU'odlp tniuiot l< iii irteJ 
into thijn In siuli ii ph oflin nii a<<i<4iMc ^cin nn l>o found at the 
mm r suit of tin ankle or tin •» ipli(.iinu4 \( m c m K t tj»o‘‘«h1 1i\ an inei'ion. 
lliisnuMulK prcfinlilc to tin ii < of the ettininl jii,niliir Min 

In Miun_ mfiinti in ^\h(>ln the tinienor foiitmul la still npi.n, tic 
siijicnor lon_itiidinnl «iiun is oftm ii til for tniiafiKion a** siiej?'<tc<l Iv 
'loMir and In Hi linlmltr This |4 mUrtKl In in trtin" the neiHlIi to a 
dntanct of about a quarter of an inch cxictK in the iiuKlnn line at the 
posterior nnple of thi anterior fontand I’nnidid n fret flow of llo'"! 
14 ohtnuicil from the iieiilli «« intnHluctd thin is no dnnfpr of injuring 
till niininpi's or the liMin It is tin important that the child s heii 
and till neiHllc bo lii Id al 4oluti 1> quit t afti r tin introduction of the iiccill'. 

It IS de«irahlc hut not mijn ntne tint the hlood should lie at b'd> 
fernptrature when It tritir* till liodt The hlooil, eten if wnrm oripnillf 
ccxils otT durinp its cour'c thrmvh the prasitt tiilK- Ihe simplest war of 
warimnc it is to Iuim tin h««t few inches of the rubber tube through which 
the blood flows hiiig in a di h of warm water 

Btrton Tj \S4H sjoN 

Of the large miinlier of tmihoils proposal for inechnnicnl tnnsfusion 
of whole hlood 1 shall lUstriW oiiK oiu, iismiK the linger stopcock 
ssringo method l>ecnu e after hating triid ninrh all the other*, I Uhovc 
that It IS at pro cut the mo«C neat and certain 

llio nntliod rc<iuires pitiiiit and doimr to Ik King on adjacent bedi 
or tables either with their hi ads m the same dirertion or with fhcir heads 
in opposite dirwtioiis A U>ard or a fnhli of suUnhle heid‘t to which the 
instniment nm Ik clnniptd is ndjn4te«l Ik tween donor and piticnt The 
opentor sits on tlie siiU of this and his assistant on the othir side The 
arms are disinfected and a stirile held secured 

T ither a nurse must lie at Inml with imwls of sterile water and stente 
snhno for rinsing stringis, or an a sistnnt stands h\ with a can of cthcr» 
through a pinhole puiicturt of whoso cip a continuous pprn\ of othir can 
bo kept plaMiig on the glass hirrtl of tho springe (1 KUrg) In tins 
latter case a seiond sjringi should lie at Innd m cn c nftir all clotting 
should occur In the foniiir cisi four or fi\e B\nngis should ho proMdcsl 
I’erscinalK I pnftr the ihaii,.in^ of s^rnuos, and thnngi. the 8^rlngc 
rcguhirK after t\cr^ h%e himls full of blood 

TJngtr 8 instrument dniiniatcs the diflicultiea of the Liiidemau 5^ riugc- 
cnnula method Fundnnicnt'ilK it is a stopcock, which nlternatcK con 
nects a 8^^lnge for blood to the donor and at the auno time a sjringc with 
salmo to the recipient and then b> a turn of tin cock, the syringe with 
blood to tho recipient and the synngc with saline to the donor 
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donor’s tourniquet has been left in. place is soon as 20 c.c of blood 
has been injected tlio cock is turned back to the donors position, nnd 
the s>ringe rcfilleil This is continued until the desired amount of blood 
has been transfused The syrin„e need 
not be changed after each injection but S 

niav be refilled until it begins to work 
with difficulty Before the springe is 
disconntf ted, the cock should be turned 
to the intermediate position 

After connections have been made 
to the caniilas (1) The operator (a) 
aspirates and injects blooil (6) 
changes the sjnnge when necessm and 
(c) turns the cock back and lortb 
(i) The assistant merely slowly forces 
salino of lus sjni^e f®) Tbe nurse 
cleans the record sMuiges of which 
shci should liaio three or four as fast 
as tbe> arc used aii<l places a cleau ono 
in easy roach of the op« rator 

Thawcsion Peactiok and Advait 

TVOE8 IND DisaDVAKTIOLS OP 

Sodium CirraiE Netiiod 

The sodium citrate method posscs«es 
most of the advantages that can be n —U^oBR Apparatus Reeip 
demanded of an ideal method of blood ' P® Wood 

transfusion It is absolutely certain of lenta^uU '"d^'s^fo^ed'out 

success It requires a mmimum of o{S\p thr ugh B out at r into 

apparatus it can be ptiformcd b> one Tem *1 st ne outlet 

operator without any assist met what ^ don m outlet Sal ne solution 

Ditr it docs not Joradii 1 Instt lu fact *? tf®"! *nl ne sjri ge 

♦in.i X through ^ ut At D into donors 

the bbod can lie kept it netessaiw for re- , i - 

, 1 vein t, S cent al stopper 

hours and it <loC8 not demand any (Courte \ of D Un er Trora 

inju y of donor or rtcipitnt as a nilt itt Jcurn Am ittd 4»g Uix ®153 

the form of an incision 1 

Tbe owls <ii adsAwtag-s that hwrc 

been claimed against it arc (1) the occurrence of severe chills and 
febrile reactions following citrate tran fusions is said to he greater than 
following transfusions of whole blood, and (2) the addition of sodium 
citrate introduces a foreign substance which may bait ome delcfenous 
influence on the blood transfu ed As to the former objection, the 
frequency nnd eieriti of chill, it is not at all -yet certain, from the 
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recijurnt n« fi\r il « il) pt n^tn, !n« <J}«nM« ( xt f one wbirfi 

the hlcK)d !« iiijtttid mtn the mipi«nt, mid one islticli wiint’ct* the d'^rijr 



with tin «ilinr Piriiip fo lliat ibis 

rmiiil em lx kijit pitciit 

It H till iiiiriK iliiiti nnil cnntmiiotl 
flu Iiiiv with iliiit of tint jurtoftbe 
8% ftm tlircm^h which Mood is not pa «- 
iiif, thill iiisnnx frtxdom from ikittinj 
I Intirmidi it< jH)«ition \I1 tie 
uiithti arc do cd oiT 

Tlu iiHtnimcnt is fiipjmrtnl h’S’ a 
mimJijijiiciiI ihuri to hnhl the oixk 
stnlioiinn niid to jicrmit its ailju«t 
mint to Miriini* hii^Iit* 

IIh t-tiiiiil 11 fiMxl to the tiihle Tbc 
mImh 8%rui»T from whuh all air !t« 
U-on fomd out is mnnoctrd ffl Ibn 
8 dine oiitht Jlic rock i« put in tbe 
doiiora jxiiilioii (I i? 10) and Iicrt 
«l*<» tlu iiir 11 fornd out hi nicjm of 
6 lime solution Tin nniis of patient 
mill donor mth toiirnnjiitt in |di«? **"■ 
niljti till to 111 itirmi in wliuh ncet iWt 
aom« nrt iii«i!\ reiulu’il hs tht ean 


tio 10— t ^c^Jl Arnnmi P nor» 
po 111 n I) (I n r* uilxt It 
HcNxl outlet *>\P Hull *\rins 
III-kmI |ii » U III (I nor* Trin 
tl roll;:! 11 an I out nt 1< int ''Mt 
S Dflllno outlet It rrcipirat* 
outlet ^iline ■■ lull n >* tirrM 
from galin irin^ thro i},h ‘e 
out at II int re i| i ul rnn 
C *’ centril ttojpir (rotates 
thr upli nn are ( )0 I gn il 
(Courtonv 1 Hr In^er Irom 
Jo mi tm iled t«* Uls 21 * 
1017 I 


iihs nttflclud to tlu nppirtilua 

In lh( mipniits distiniUd vein a 
tn <r«d a nnnirt which i< then eon 
iicrtdl to the rttipieiils outlet The 
toiiniupiot IS then ninoifd from tbe 
ncipienli arm Snliiu cm li «Iowh 
iiijKird into the riiipicnt after tbe 
toiirnniiKt on his nnn has Men 
nino\ed Into tin. donors icin i’ 
iiH rteil n Itr^ cniiuhi which, ns «onn 
ni MoikI spurts from it, is attnchc<l to 
the dmion nttlltl lUood iinmtdntrh 


runs out of the Wood outlet, forcing 

nir ahead of it Into this outlet a rcoonl iNrin^e is jdiccd and blood 
nspiritcd ^\ lull tin s\rm},e is filled the cock is turned into the recipient 
jiositiou (I Ip 11) imd the blood uijocttd Since the nmitsiit is ah'nis 
%er% slowh iiijcctiiip dine ho is now flMshiii{^ the circuit which was 


ii»(sl in gettjus the blond into the ssnn^ Hf limit runt min r th if mop 
force 13 needed to injtct into the donor than into the patient beenu c the 
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donor’s tourniquet h'ls been left m, pldce As «oon as 20 c.c of blood 

has been injected the cock is turned back to tht donora position and 

the syringe refilled This is continued nntil the desired amount of blood 

has been transtu«ed Tho s>ringeneed 

not be changed after each injection but S 

may be refilled until it begins to uork ji k 

with difficiiltv Before the syringe is | S 

disconnected, the cock should be turned 

to the intermediate position 

After connections have been made jj R 

to tbe canulaa (1) The operator (aj 

aspirates and injects blood (h) y' 

changes tbe svnnge when nitessira and yr 

(f) turns the cock back and forth 

(2) The assi taut merely slowly forces 

saline ot his syringe («>) The nurse 

cleans tho record syringes of which vy/^/Ty^ 

sho should halt three or four as fast \//y///^, 

as they are used and places a dean one 

in easy reach of the operator 1 ^ 


Transfusion Reaction and Advaji 

TAOEs AM DlSAnyyNTaOEa OF 

Sodium Cithate Hetiiod 

The sodium citrate method possesses 
moat of the advantages that can bo 
demanded of an ideal method of blood 
trmsfusion It is alfcolutely certain of 
success it requires a minimum ot 
apparatus it can be performed b% one 
operator without ana assistance yyhat 
e\er it dois net dcmind haste m fact 
the blood cm bo kept if mtes aiy for 
hours and it does not demand any 
inju y of donor or recipient as a rule m 
the form of an incision 


Fio 31 — UVOEB SrpABkTTS rpcip 
ints p kifion S\P btood 
syringe B Hood outlet E rec p 
tents outlet Blood is fir el out 
of through B out St P into 
rep ent s vein V saline outlet 
D do or outlet Valin solution 
IS forced from s 1 no avr n^e 
through S out at D into donor s 
vein C V centrsl etopp r 
(Coti tesj of Dr Un^er From 
/o«m Am J/erf Ir* 1 15J 

191 ) 


The only disadvantages that have 

been claimed agiinst it are (l) the occurrence of severe chills and 
febrile reactions fcllowiiiff citrate transfusions is siid to bo ^rtater than 
following transfusions of whole blood and (2) the addition of sodium 
citrate introduces a foreign sub tance which may h ivt some deleterious 
infliunec on the blood transfused As to the former objection tho 
frequency and oteritv of chill , it is not at all vet certain from tho 
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rtcipu nt n<> fur n« it « iH nr.aiii| Itto cIinniH N < xi t oiii tlmuiKli wlucli 
tlic blood IS iiijiH t(xi into tlit ntijm ill nnd oni wliu h lunnocts tlu* d'nor 



mill till ciliiK svriii^ so tliat tins 
( mini < lilt U k( ()t i> itriit 

It IS iIh itiuii(diflti mill rontinuol 
111! Itin^ Mitli silitii of tlint ]iirt of tlic 
sx*l(iii ibroii^li wliirli 1 j 1 Hid is not pa «- 
iiip. tiint iiHim H fnx doni from clottin" 

*{ Iiilirfitiilinli jHHition VIl tliC 
tiiillils an <Io (d olT 

Tlu ill triinunt is siipjvirtctl br a 
ni<<Iiniii« it iliiin to bold tin cock 
slntiotnr\ ntnl to |Mrmit its ndjii*t 
imtil lo xiirioiis blights 

lh< ftfliirl M /nol fri (hf fiWo jy 
siliiu pxrin^ from whicli sli air lixs 
Ihxii foriiil out j« connccfwl to tie 
mJim oiilbt Ihi <o<k j* put iU tbr 
donors |>o«itiou (lip 10) oiid licrt 
«I«o tti< mr 1 * foniil out bi mean* of 
sdino solution tin nnns of patient 
mid doimr with tonriiiQiict ni pile*, ore 
n<ljH t«d |o jH. itioiis 111 wIihIi ncet lUe 
MiiiH nn 1 ihiK rindiMl b> tie can 


c, lO—lxcm tmmns Pmors 
I ftitiun I) tl Hior ■ oiitl t l> 
litfHHl oiitl t It lilf i urinpH* 
illKxl ]■ iH (r ni (l<ni)r« srin 
throiipli I) nn ! out nt Jl int I 
Si saline outlet R recipient ■ 
outlet Saline s hid n i< fvrrel 
from wJini »\rjn„p I) r i»„i S 
out at I int) re i|ienl* ^ in 
C *1 central atopjier (r lafea 
tfirouj.1 an are ( irt le}.r » ) 
(Courtpio / llr In^/r horn 
Joum im Mril Ine Uix "Ijj 
I'll? > 


III IS ntlncliid to tin iippintii* 

In flic rtHipunt® disftniled tern h 

III I rinl 0 rninih tvbieli i« tlicn con 
lictfol to tlic nt-ipniits outlet Tlie 
foiirnunHt IS thin n.iiiot(d from ll'C 
ncipunts nrm ‘sdinc cun In’ sbwlv 
into thr rfcipMJit after tlie 
toiiriii<|mt on Ins iinu Ins li'Cii 
rtiiiotcil Into tlu donors Tcm is 
iii« rttd ft Inr^i niinln wliicli, as soon 
ns Mood Spurts from if, is attneber! to 
tilt donors nutUt Wood iniincdiatil' 


runs out «tf tlic blood outlet, forcin^ tlie 
iir abend of it Info tins outlet a rcconl ssnnpc is plietd nnd bloc! 
ospinfcil IV bin tlu s\rin^« is fllled tlu cink is tunicil into flu recipient 
position (li^ 11) mil tbi blood injtHcil Suite tlu assistant is alwass 
\cr> filowlv injictinp siIiiu, he is now fliisbin,, the circuit uhicb tras 


u eil m blood into tbe Bsrtiipc Hi inu«t rtnienilH r tb it mon 

force IS nctdeil to injict into the donor tlnn into tbe patuut beenu e fbc 
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donors tourniquet Ins been left m place As soon as 20 c.c o£ blood 
his been injected, tbe cock is turned back to the donors position and 
the refilled This is continued until the desired amount of blood 

has been transfused The syringe need 
not be changed after each injection, but S 


may be refilled until it begins to irork 
nith difficultv Before the syringe is 
di connected, the cock should be turned 
to tbe intermediate position 

After connections have bten made 
to the canulas (1) The operator (a) 
aspirates and injects blood, (h) 
changes the Mnngc when neces arv and 
(c) turns the cock back and forth 
(2) The assistant merclv «loulv forces 
saline of his syringe (3) The nur e 
cleans the iccord syringes of which 
she should hive three or four as fast 
83 the\ arc used and places a clean one 
la easy reach of the operator 

TpvNsrcsioM REACTIo^ AND Adtaw 

TVOES AND DlHAtHANTlOtS OP 
SODILM CiTRCTK JIeTIIOD 

The sodium citrate method po«ses»cs 



most of the adrantages that can be 
demanded of an ideal metbo<l of blood 
transfusion It is absolutely certain of 
success It requires a minimum of 


Flo 11— tTyGER Appciuics V cip 
lente po ition si\P blood 
gvrin{,e B blool outl t P recip 
ts outlet B1 od 19 for ed out 
of b\ P thr u h P ut at P into 


apparatus it can be performed Iw one r cip ent s itm s galm o itlet 


operator without any a‘>sistancc what 
ever it does not demand haste in fact 
the blood can br kept, if ntccsaarv for 
hours and it docs not demand any 
inju y of donor or recipient as a rule in 
the fotuL of an vwactvow 


D do or 9 outlet Saline solut on 
IS forced fro i et] ne extin^e 
through S out at D into dono s 
vei 1 C cent at stopper 

(C urte 7 of Dr Unger Jron 
fount tm lied Ax lxi7 ISd 
1917 ) 


Tht onh di advantages that have 

been chimed against it are (1) the occurrence of severe chills and 
fchrde reactions fnlhwing citrate, transfusions it iid to bo greater than 
following tnnsfusions of whole blood, and (S) tbe addition of sodium 
citrate introduces i foreign substance which may have some deleterious 
influence on the blood transfused ks to the former objection, the 
frequenev atul scveritv of cbills it is not at all vet certain from the 
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ftotistical i\i(ltnci flt Jiatiil, and I am not complifil^ mininei'^l from an 
{ xtcnstM t’Tjx n</ioi «it?i tnctliodo, that the ohjcctinn is true 

Iho c^act cui«o of tli( cliiIN nliirli follow trainfimoti m a certain 
proportion of tin ca i~s ii not known I’mlnlih tlicN nro not alua\8 due 
to the Flint ruiio Clnlh w»ur (ii(«piU Ftnt( iiiciitF to the o<nitran m 
the htemtua ) afti r tninifuFion b\ <lirix.t nrtin to \rin atiastomo«i<, bj 
I uulcinnii «\rinKi‘^amih F\Ftini, Irt bii^r 8tfijKi>ck and b; the 

Fo<htnn citnitc method I ha\t no ctj>erienct on this point with the 
pnrnflin tubc« 

^lain coiianhritions ninkr jl %er> prolnhlr that ivijne of the chilU 
are related to Foini olwciirc rhnnpo in the blood coniic<tc<l with the pre- 
hmitinr> stapF of hlooil eoipdntioii W llh nil mcthoili of trati«fiisian the 
chill* an lc*s fn'tpuiil in iKTiinTUCo, and lc*s if thi% do occur, 

when the lrn!i«fiMion has pone qmckh and Finoothh than when it has 
Intn difliciilt or dclaM*!! 

lliero 18 a poF'tihilitx that with Foduini citrate transfusions Fonie of 
the imfn\onUe nnitions ina\ 1m dm to Faniplcs of (wlimn citntc whose 
Indropen ion coiu'cntration (depnt of at idit% or alknlnntt) %nrioswHich 
from that of the blood ( M<.h nv, \\ ilham*) \S illinius, t^t iminiiiR ampules 
of Fudiiim citrate solution put tip b\ a comnunial liou«e for trinsfii«io», 
found for oxampU, that some of tlmn presented a con«idcnbIe dopreo 
of nlknhnilv that nlthouj.h addition of such eilnite to blood iniplit not 
npprccinbU niter tlit reattion of the blootl it«olf (U'cause of the well 
buffered character of blood plnsmn) ne\<rlhele*«, tlic dilicite bilanec of 
basic and acid mdicnls in the blood mipht well K up“ct to an important 
doproc It cannot xct be rcpanlod as protid that this is n serious factor, 
but uiidoubtcdh m the near fuliiix attention will hn^e to bo pveu 
this point 

I should suggest the adoption of the method proposed h\ IvcMics b^ 
which sodium citrate, instcail of bciiip k<pt for use in dissohed form is 
kept in the solid form in stopjnnd IxUlUs neh containinp 2*' pm 
tho salt These arc sterilized at 1 JO” C mid can be kipt until wanted 
Then tho contents of one liottU nro «hak<n into 100 cc of sterile warm 
water in which the citrate dissnlvts mpidh A sainplo of such citrate 
solution should alwnNS Ikj made and testoel nnmediafeh after tho stcnliz 
mg process, and onh salt whoso h\dmpeu ion conccntmtion is approxi 
matcl^ that of blood (pH 7 2) should Im? accepted The citrate solution 
can then be used ns described nboM 

As to tho second objection to tiio tisc of sodium citrate, that it mar 
injure the transfused blood there is as >ct no evidence that tins nctuallj 
occurs And tlioro is a considerable volume of clinical evidence Umt 
citratcd blood is cntirclv equivalent to blood to which no addition has 
been made Ashbj has shown that such blood<cll3 niav remain in circu 
lation up to thirtj days And the fear that sodium citrate being an anti 
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coagulant may be injurious in eases of hemonhagio tendency has turned 
out to be unwarranted Actuallv as first shown by Weil citrate used in 
small doses shortens the coagulation time o± the circulating blood 

On the whole I helieve that the lollowmg attitude is the host one at 
present For operators not %cr> famdiar with transfusion, m most emer 
genej work, and m routine transfusion of patients whoso condition is not 
verj desperate tho sodium citrate method should be used In an alrcadj 
greatly debilitated patient, on account ot the posaibilitj that a more severe 
chill mnv be fatal, whole blood trinsfusion. should be preferred piovided 
the operator has the skill to carr> it out 

The so-called ‘transfusion reaction alluded to has practically an 
identical character whether it occurs after a citrite or a whole blood 
tnnstusion It never begins at once (unless the transfusion has been 
eveeeduiglj prolonged), whereas reactions due to blood incompatibihtv 
usually begin while the blood is still flowing Instead it begins a half 
to one hour after the transfusion In its wor>t form it starts in with a 
8e\ere chill dunng which the patient mav \omit ‘iiul maj be in grave 
collapse If the patients temperature is taken during the chill it is 
found to be high (103® to 10t> F ) After the chill is over the tern 
perature continues high for from three to forlj eight hours The urine 
never contains blood cells or hemoglobin There arc milder forms of this 
reaction varying all the wav down to a rise in temperature of 1® or 2 
without anv svmptoms whatever 

A transient non itching urticaria often occurs immediatelv after trans 
fusion It seems to have no connection with the occurrence of chills or 
fever 

The patient or his friends should always be told beforehand of the 
possibility of the occurrence of the chill and a nuroe or a medical man 
should always be pre ont or near bv until the period during which chills 
may occur has passed so that stimulation can be used m case the patient s 
condition requires it. 

Question of How Siren Blood To Tranbfcse 

The decision as to the quantitv of blood to transfuse cannot be made 
arbitranh No rule can bo made which will apply to all cases On the 
contnry the question is an important one ou which the success of the 
transfusion often depends, and it requires careful consideration of a 
number of different factors. 

The first consideration in determining tho amount of blood that can 
be transfused is the safety of tho donor To put the answer in terms 
of concrete experience rather thm m the more abstract ones of blood 
volume one may sav that prictically anv normal adult can give from 
500 C.C to 700 c c of blood without anv senous discomfort or after effects 
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wlmtp\tr (xccpt n iinlil ninmia from wliuh n-coMn ihu\ l>c ospci-ted 
from out to four inoiitlis, llint most Mporotn iidiilt imii, 

WLiphuif. {xmiKN or m )n, can tasiU pitc c c to 1,200 c.i ?iiil 
that \irA lai^ and \i^nn*«s ni<n can stnn<l tl;< lo«s of 1,200 cc lo l,<ot) 
cc Ikxftol tlu« OIK IS prolnMt nc\cr juslifictl m tiViiip tnon llxjj 
fn>iii a ■‘inp.h donor 

llu <‘<’imd 't of consult nitons lias to do with tlio patient, anl 
depend on 

1 Hm nml for Mood 

2 riu conditi 111 of lus licirt and nrlonts 

1 His ire iiiid n,r< 

Inneute lieinorrlinpc of courM it is dcsinil Ic proiided that the licmor 
rhnj.t has Isxn rtoppci! to npinct ns imicli of the lost hhxid ns p<i siWp 
L sualh the uiuount lost is not known nnd ns a nile it is miieh l'ir,.er than 
nin niiiouiit tliut tan t ifeh l«t f^istn from out donor lortmiafe!', how 
txr t'tiKruiK'e Ins i>h<»v\n timt n cem«idtni!>l\ «miller niiiiHinf thm 
th( patunt has lost p n* mils sniliKs to n tort him lo ft condition in 
which lie IS no hnipr tritieulK ill In pnetiev, in the ( cim:* i* 
IS 11 tinlh disinhh t<i ^i\< n Ini^ iMiisfnsion, i\ 1,(*00 c.c for n** 
ndiilt 

On the other hand in mtcnisl lietnorrhap where the hlctding potnl 

cannot lie directlt re lehoil it is desiruhh lo replace tnouph of the pitioiits 

lost Mood to reston him to » conditton of safete, hut nt the inio tunc 
to asoid raising tin Mood prc« nrc to » |¥niit whnli mipht enennrope fre^h 

Mccdiiip, In these eaes therefore incMlente-sizcel trinsfiisioii«, perhap 
'(UO ec for an adult arc mxeloel It is Utter, if iiee*w‘snr%, to p>c 
801 era! such tnuisfnsions at inte niiU of n elm or iiion thin to attempt 
to restore the p ilie nl s eonditiem nil nt oiirc h\ n 1 erpe tnnsfiision 

In phoek likewi e a inoderitc-sizeel trinsfnsion is nsinlls indiealcd 
Uxnuse of the ftir of dilitinp the richt side of the alreadv ciifeehled 
heirt with loo Inr,,t a blood soluine 

III peneril in all eonditioiis in wliicli the patient has not lo«t Mvm! 
howcicr desirable it im\ Ik lo put n sere Inrpe. transfusion, the amount 
that call be tmiisfnseel 19 nsii ilh liimtcel (unless n pn liminar\ phleUitonie 
13 done) bj the pitient s own blond \oliimc. Ins cireiilntion onh Ins room 
for a limited additional nniouiit of blood 1 xpcriencc has s]iown tint fof 
iidiills who bale not sufTcred depletion of tlicir l<od> fluids, ninounts of 
blood l)C\ond 1 000 ee to 1 200 cc froepientl' cnu«c an iinconifortable 
feeling of fullness 111 the head nnd some ehspnea 

JIicM symptoms disappear ns a rule 111 a few hours nnd it is likel' 
that the circulation cither accommodates itself to the new Mood aolume 
or manages to conrentrate the blood receiscd be the reinewal of a certain 
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amount of the plasma That this latter is prohahK the case appeira 
from tlie fact that, ■when the hemoglobin "ind red blood cells are carefiillj 
oh erved da\ by day, it is often found that tliey show an increist for 
eeieral dajs after a transfusion Exact observations however, on the 
blood volume after transfusion an much needed hor tin c m«ons 
in chronic wasting conditions, and in tho chrome blood diseases it i« 
iisuslh better to give moderite-smd ti-insfusioiis siv COO ce to 800 
cc at intervals rather than to attempt too much at a mgle tnus 
fusion 

In anemias, an import int question is how much rise in the hemoglobin 
percentage and the red blond cell count cm bt expected from a transfusion 
of a tjivcu size Dr Libman and 1 showed vears ago that the amount 
of improvement that maj be expected cm Iks cilculatcd with an approxi 
mite degree of correctness bv a vcr> simple metliod It is worth doing 
this beforehand if onlv to avoid di appointing tlic pUitiit or his friends, 
since tho immediate improvement in the c cases is less than one might 
expect if one had not had experience or il one had not made such 
calculations 

The method is ba<ed ou the simple mixture principle If one were 
to mix 2 parts of aiiv 100 per cent solution with « parts of anv 40 per 
cent solution tho Btren,»th of the nsulting solution would bo casilv calcu 
latod bv adding two times 100 to three times 40 and then dividing the sum 
bv the total mimlicr of parts nain»l\ o This would give a 4 per cent 
solution 

This method of calculation then, demauds that one should know tho 
amount of blood the patient has as well as the percentage of hemoglobin 
in it lor rough, practical purpo'ics since there is at present no satis 
fictorv clinical method of estimating blood volume, the blood volume is 
calculated as a certain fraction of the patient s weight Where the patient 
IS verv edematous or verv emacuted his previous weight m heilth can 
perhaps be more safelv taken Tbe estimates of the ritio of weight of 
the blood to the weight of the brdv varj between one-thirteonth and one 
miictccnth of the body weidit For tbe present we will not err verv 
gicitlv if we assume one-thirteenth of tbe body weiglit to be the Usual 
ratio of blood to bodv 

Suppose that vve have a patient who e hemoglobin is 23 per cent and 
who e weight is 130 pounds he may be estimated as having approxi 
matelv 10 pounds of blood (1 pound mav be taken as approximatelv 
500 cc) Suppo 0 that we have a donar whose hemoglobin percentage 
18 90 If wc wish to trinsfnse 1 000 cc of blood wc can calculate as 
follows 
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whntcvcr cxcipt u mil<l ntiMtiia fmm ttlnch rwntn jua\ lit expected 
from out to four inoutli*, that most xt^nirmis adult men, t jk-chIU inen 
\\ci}.liiiip l**(i jwiniid^ or jnon riii t'i«ih gnt l,(l(lOe< tol.JOOcv and 
t!int\«r% larjn utid Mj^mnis iihii tnii <itfliul tht In s of l,2n0cr tol*fH) 
tc Ih\oii(l flii« om IS prohnhis iicicr jiistiHed m taking more Hool 
from a ■’in^li donor 

Tilt (iceond it of ennsidcmtions has to do with tlio patient, anl 
depend on 

1 Ills luHil for lili»vl 

2 111 ! condition of hia he irt nnel arteries 

3 His size and fljri 

In acute liemorrlinpt ofcour*o it is desinl !c, pnnided that tliehcmor- 
rhnpc has Ix^n stopjKsl to replace os tmioli of the lext blood ns ibh 
L8ml)> the aiiiounl lo t i< not ktiuuti and os a nik it is jmich Isr^r than 
nin amount that nn snftU lx j.i\tii from one. eloiior l-ortmnfclv, bow 
cier ex|xri«nM Ins shown tlint n eMiisidcnihlN snnllcr amount than 
the pitunt has in i pnenilh siitlxes to rr tore Inm to a (Mjiditwu in 
which hi IS no lon,nr eriticnlU ill In pnitiex in the o civ«» 

IS 11 iinlls desirsble to f.i\t « hr,:e tnm«fn»ion, si\ 1,000 cc foT au 
ndult 

On the other hand in internal hemorrlia,:e, sehcro ihu Ucedine 
cniinot bt directh re itbesl it is desirable to riplsct tnoiiph of the pitiiiits 
lost blood to rtstorr liiiii to n condition of sifcts, but at the «nne tune 
to aroid nisin„ the blexul pfe*s«eire to n |xnnl wlneli niicht e nceuiragi 
bleenlitip In the < cases therefore nn^trati'*«ixe<l transfii imi< perhaps 
Cidtl ct for an adult are iioeslesl It is l>etler, if nect^sire, to pi'e 
«cvcn! sncIi trmsfnsioiis at intenuls eif n <Iii\ or mon than to aftempt 
to restore the pitieiits eondition nil at etnee b\ n larpt tnnsfu ion 

In shock, likiwi (, a lIMMknte^8lzo«^ (mnsfnsmn is nsunlh indicitcsl 
beenu e of tlie fe*-ir of diliitinp the richt side of the nirendr enfeebled 
lieirt with too larpe a blood soluiiu 

In general iii all conditions in which tla piticnt liis neit lo t bloo*! 
liowcitr desiribli it nns in to gne n sen large transfusion tbe snionnt 
that eaii In transfiiM d is iisiialh limiled (unless a prelimiiurs pldelxitnmv 
is done) b\ the pntie nt s «>«ii blood solmne Jus iinnlation onh Ins mom 
for a limited additional nnioiint of blooel I xpcricnce bn« shown tli »t for 
adults who hate not siitTercel depletion of their boeh tluiels, ninonnts of 
blood be\ond 1,000 ec f«» 1,200 et froe|nentli cuHt an niicoiiifortnblc 
feeling of fullness m the bend and some eh spues 

rhc«o sMiiptoms disippcnr as n nile in n few hours and it is likeh 
tint the circulation cither accommodates itself to the new blood loliimt 
or maniges to concentrate the blood rcccnetl ba the renioinl of n ctrtaia 
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TECHNIC OF COUNTERIRRITVTION AND BLOODLETTING 
Joseph C Popee 

COUNTEBIRRITATION 

Of tte Talus of countenmtation there can be little doubt It is applied 
with benefit m the form of hot flaxseed poultices, plain or sprinkled with 
mustard for the relief of pam as m acute plcunsj or beginning pneumonia 
as the regulation hot water bj^ in ranous nenntic or abdominal pains 
and in the form of drj or radiant heal or cautery in neuritis Its benefacial 
action IS probably due to a combmalion of local congestion and depletion 
in other parts 

Linseed Poultice — Lin«eed meal should be shaken on boiling hot 
water until of a proper consistcncT for spreading spieid on tbm linen 
applied hot and covered with thick flannel or other heat retaining material 
It Mill keep hot from one-half to two hours depending on thickness and 
cover 

Mustard Poultice — Sliakc mustard on linseed poultice or stir a small 
amount of mustard with the poultice 

Mustard Plaster — AIiv thoroufdily mustard and flour in equal pro 
portions for an adult or m proportions of ono part mustard to four or «ix 
parts of flour for a child Moisten with warm (not ho ) water Hot 
water liberates the irritating oil which should bo liberated onli by the 
warmth of the bnd\ fepivad on gauze and appiv and keep on until skin 
underneath is bright red — about ten to twenty minutes for a child and 
twenty minutes or more for an adult. Do not blister 

Stupes — ^Flannel is wrung out of very hot water plain or with tur 
pontine 1 tablespoonful to a pint of boiling water Coirse toweling fas 
tened between two sticks is usualla used for wringing Stuping is mo t 
useful for abdominal distention la kept up continually for fifteen to 
twenty luinutes and repiatod p r n 

Mustard Bath — Prepared by mixing with warm water and adding 
to bath in proportion of 1 oiinco of mustard to 4 gallons of water or 
mustard may bo put in an impromptu doth bag and suspended in water 
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10 X 23 210 

2 X 180 

12 mfo 410 =: SI per cent 

One can expott tin rt fore to mi«o tin* pjticntV licmo^lnbm 1)^ 1,000 cc. 
of ^>0 per cent Moo<l from i1 per cent to J| per cc!it If ik sired, a simibr 
calculahon fnr red lilooil-celU tnii In tiink Wlitn a prthminarv blivd 
lettinp IS dune of course, tki |xrccntnge of licmoglobm will l« rai'M 
proportion Ui l\ a little more 

\\ itli n,»anl to infants and \onng clnldren tlie nmniint of Hood that 
can lx trail fn«ed should pc rliii]>s lie tahi n as nniglih in jiroportion to the 
ratio of the bixh weij.lit to tint of an adult J lm«, if one lind a newborn 
infant of > pounds and one wislicil to tninsfii < an ninoiinl wliieh voiilJ 
lie cquivilent to 1 tl(H) ce (.mu to an adult of 1 0 pounds, one would 
give on(“'tbirtictb of 1 000 0 e or upprotnnnti K lice Ilowp^or, in the 
cn*o of lirmorrlinjrc iii somig infiints, one tisunlU enn and sbonld go 
be%ond tins nilculntcd nmoiiiit, Wniso tii a ^er^ sinnll child the lo a of 
a few cubiL eintiinctors of blood is much more si nous tlnu it is in so 
adult, and Ix'cnn t we almost iictcr replace tbt full amount of blood lo«t 
in acute licmorriiap m adults b^ our transfusions. To judge fmm clinical 
cxpcratice in infants and spung childrtii, it is safe to p\c at least twice 
ns much blood ns one would cnleulatc on tie ratio of the bodj weight to 
that of an adult 
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tho vein The amount willulnwn vanes witfa the indication and reaction 
hut IS usually from 200 to 500 c e. from an idult and from 50 to 100 c c 
from a child The •work la heat done in & «cnii-ercct position Appear 
ance, pulse, and blood pressure should be used as guides m deciding when 
sufficient blood has been withdrawn 

Wet Cups — Technir — A drj cup ts first applied as previously de- 
scribed. Immediately ifttr tmoMRg the cup parallel incisions about an 
inch apart are made through the akin only orer tho swollen area The 
cup IS reapplied at onco and from 1 to 3 drams of blood removed The 
writer must confers to neier having sfco wet ciipa applied iti JTew 
Tork Citj, although hospilvl patients mostly fbreigw born, not infre 
quently are seen with scars from former wet cupping The utility of 
the procedure is dovihtfiil, and as satisfactory results may probably' be 
obtained by counterimtation 

Leechmg — To one trained in a metropolitan hospital in the modem 
eoneeptjon of disease tho applicilion of leeches for local bloodletting 
ecems a peculiarly futile proo^ure The therapeutic effect must be almost 
ill In conditions for which it is often recommended as m ecehymosis 
ibout the eye, U has no effect on the ecehymosis and adds another injury 
0 tho already existing one The wound often coaitinues to bleed after 
ho leecli has ijuit and ocsiasionnlly tho bleeding must be oontrolled by s 
uture A smaii scar usually results. 

If one feels a leech must bo used it may be applied by means of a test 
ubc in which it has been placed with the small end out If >t has been 
lit of water an hour or mare it will take hold more readily A skm 
uncturo may help It will usiiolh drop off when full and if it does 
jt, application of strong fait solution will help in its removal 
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Continuous Bath for BumS' — OuMnlf Kiric acul Mlnfion 

(•unntnii [hint iii t > t«o), luitjK rjitiirc 100 , <ir ijHrcintcf 

'‘odiuin bii iri ini tiii% Ih m nl 

Acti>c Hyperemia — I hitrir In at or r u Jl itim In it jnn' I'*' rmplivftl 
Mail' fNiH f !( I irutH art on the market 1 li« > eo«i«i t c«‘(ntiallv of 
a l)ox (h\ 111 il ml «p|N r ntul Iomi r jMirtiniis nitli iioli-^ to ajmit 

tlicnidiiUr llii It >1( t art MHT«>niKha! hv felt ciifT'e \0 jh1i ■(«]> on tL'* 
arm or fi^ Ifi it i ftiniioiiMl h\ th-ctnr htnp'* or nilmittiil lliroii^li » 
jijjK at oJK « III] f velmh hunn a tljmc Flii otlii r cinl K i»W 
tlio li'T \ \ III 11 |r>vt(ii<il alum nii<) a tlitnuomrtcr ih tlirnitjli 

fill top into till 1) iiitiM r \ t4m|N'rnturi of from 1 >0’ t> J O'’ mar le 
rcnchoel Jnit <h ■nmf ft hmiM fx ntoiitofl 7 fu nn mix r trcitod if 
ItplitK in protedm «xi\triii^ nml luut ih roiilimK'iI for from tiiirti to 
8i\tH inmufiH ( oiilin^ Hlnmhl U prailmil, ilit liml) rtiiuimnpmtic 
U>\ for n turn aftir tJu ciimni or tlnim lii« Ixxn timnil off, and not 
riniOMtl ijjiijj tin t»iJi/x.rjHm han Iwxii mnfcrjflili niJneinJ 

Dry Cuppinj' — I)r\ cti|i}>ii>p IiihIh iti pnii»'<t UHefiilinnH m llie relief 
of oildin of till. huipH 

CiippNip, ptn«i<>H an nm l-o«lptn| tlmk plann jnts tikhI for nltrnn. 
oon^oitioii of tnultrl'inp pirtH lln cii|k jmv l>o iiIifaimHl plji» 
txjnippeil uiili siKtioii IhiIIh. In an d >< rpi nrv tliirk miiiiotli lippeJ *tM|| 
or Inrpt pIn«.<"Hmn U u«<il 11 mh< l•llo^ hi k tarcfiilh ilrnil out and 
swalilfnl or riii M with oleohol, fin cw lx n elniuitxl olT The aleoli"'! 
rdnnimtip. ih ipntexl fnmt an alcohol lamp or ttnh ami tin rup 
ajiplutl to tilt nkui 1 Ik Iniminp alcohol t'(!inn*ts the air ami tin ucttiiw 
formed oiii«( h the fkiti to bulpt np info the pla«H rin c ipiH 'fien fill u'ltli 
Mood and when iht Micmim ih txhan«ied tho cup Ioohiiih If th® 
not fall off tin Mcmiin i3 rtlititd ba pnssin^ down the 8f»ni at the ol'^ 
and allow inp air to enter 
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Venesection — ^ one ecijon ih iiidintcd for quick rcdnction of lUfl* 
Mood prc«3iire ax m cerebr il hemorrhapi due to liN pi rtcnHiiSn for the rcia 
of an diporptd art i or orpin aa in pnlmmnrt cilcmn, co/npi®tcil h'cr, or 
an cnlarpod riplit linrt and for rtmotal of clrdIlat()^^ mn 
as in illnminntinp, pan pnixoiiinp and uremic coumiIhioiih^ The 
gists Jn comprcHsnip tlic upper arm b> a brndapi <jr toiinnquf^ b? 
cnonpli to ob tnict the venous but not the arterial now.jcxposui? one o 
pupcrficinl Mins at the clliow bs an incision throupli tJie gkin and 
(he Hcm transicrscli, Iw’nip, tarcfnl not to dnide it^ooniplctch ^ 
the scins are lirpe and easilv cntirwl aufiicicnt hMifid mu !•* 
tlironph a Inrpc nspiratiiif, medic pliin^ctl dircctlv thrcnigh the skm m 
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oteps — specialists, in other words — and when in medicine any numlier of 
men narrow their endeavors to a specialty, it usually results in a multi 
plication of diagnostic methods the designing of new mstniments, or 
the modification of old ones, the pharmacopeia, official and otherwise, 
IS burdened uith additional drugs, much as the dictionary is expanded 
to accommodate an enlarged and altered terminology These are some 
of the embarrasaments that the stomach tube has brought to medicme, 
henco this prcimblo in which tins dexwe lias been discussed at such length 

This chapter will deal so far as possible with those special methods, 
instnimenta and appliances that haic come into u c as the result of the 
intensive studj that has been given to the diseases of digi-stion since the 
introduction of the stomach tube, but oiil> those procedures that have 
survived in this critical and sophisticated decade and are now m use 
bj those of undoubted authority, will bo presented It seems to the writer 
that «ucce«8 in treating these disorders depends largely upon the care 
with which the cases arc studied from a diagnostic standpoint, that, 
where surgery is not indicated, the treatment largelv resolves into a regu 
lation of the patient s hvgiene, both mental and pin sical 

Review of Drugs — Most drugs havo fallen from tbcir high places 
even hydrochloric acid is under buspicion of being little more than a 
placebo 

Uydroehhne lei<f — The benefit derived from tho uvo of hydrochloric 
acid in some cases comes about probably through its stimulating action 
on thepvlonc valve which, in the low acid «tatcs and achylia, tends to 
relax with a more or le<s precipitate emptying of the organ The small 
amount of acid usually given could hardly havo much digestive action 
and It cannot he proved in practice that as a hormone it stimulates the 
acid cells to anv degree, as tho natural appetite yuice does, as was shown 
bv Pavlow and Edikins 

Fepsin Pancreatin Diaslase — The preparations of the ferments, 
pepsin and pancreatin and the starch converter diaataec, will undoubt 
cdK act in a test tube and tht«e preparations probably do havo some 
mild digestive action vvitbm the stomach But the practical results are 
not very good and it is doubtful if any lionnonic action ever results from 
their cmplovmcnt Perhaps as time goes on the endocrinologists will 
discover in their re«cirches means for controlling somewhat the digestive 
accretions but, except where the endoerme system is itself deranged in 
one way or another, the glandular preparations suggested for this purpose 
would seem both innoxious and inefficient 

Aitx J omiccu — Isiis vomica has degenerated into a “nonalcoholic 
cocktail an appetizer its effect on tho gastric digestion lasting it is 
thought onlv from meal to meal Tonics and bitters generally havo gone 
‘ bv tho board along with (he nervines and reconstnictants of not long 
ago 



Cn\PTIR XI 


PRINCIPLFS \ND TFClINrC OF THrrsrFTjTlC ITOCEDURES 
IN CASTRO FNTFnoiOG\ 

ArTlIlt, I, IIOLI-AM) 

Stom&ch Tabe — \lioui fift\ trar* ap> Kti* mitil a for 

tlieetu<l% of pa tne and fortrratm'nt \rrv little oipenmcnul 

work had Ix^n dene m thi» field jinor lo tin* The inpi niou« dcvjec «oos 
liocame popular aii<t it m not difiicult to nnd< inland its hold on the imancs 
tion of that time or suiee To d(n> that the iinrntion has Li-en of gttal 
lienefit would l>e n«idc from the faei% ‘Mmli lalnalle information has 
Lccn pained lliroUp.h the re»careb and cxi-eninents made po<i.iUe W it. 
The work of Patlow and oth<r«, throiiph animal cxpenirentatioa 
has perhaps resulted in more accurate infonnatinn as to the ph\"«ioI'«^ 
of digestion, hut the stomach tul>c has camwl a prominent place amon? 
the medical and siirpieal in«tnimonts dcai ed in the la«t centurr And 
CTcn now it is far fnim haaiop retired to n shelf in the mu^caiin. Eat, w 
far as pa tne digestion is con«mcd, its po« ibilitics in cxpcnmental re- 
search seem long sinco to hare been cxhanMed 

Daodenal Tube — In modified form as the duodenal tube it is 
being li«cd for expenmenfal purpo es farther along in the ahmentarr 
canal As a means of diagnose, the stomach tube has not cntirelv maia 
tamed the place that the carls extravagant predictions had promi'ed for 
it It remains a useful aid in diagnosis, hut quite stripped of ralue as 
a decided factor As a therapeutic agent the stomach tube Las had i 
more than clieckered career Its populantv in this rule continued for 
manv aears It was ihoiigltt a panacta for noirh all gastric ill If 
have been somewbat di«appointcd in the stomaih tube in diagnosi , m 
treatment it is little u cd except in cmcrpcncic* or rarelv for lavage, 
serving as a temporary substitute for siirpiry m ol>?truction- Quite 
recently the duodenal tube lias been emplovcd m attempts to dram the 
gallbladder m tbe mtorc«ts of both diagnosis and treatment and for pur- 
po cs of transintcstinal lavage This will be discussed later 

Any new method introduced into medicine is apt to attract, bv its 
novelty or other appeal, woiicrs from general medicine who become dev 
2oG 
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dangerous, but nevertheless useful on occasions and sometimes, though 
rarely, life-savers There is in medicine no problem requiring finer judg 
ment than in the presenbing or withholding of sedatives and narcotics 
in gastro-mteatiiial emergencies or in their use in chronic or subacute 
abdominal disiase 

Opium Bromids Chloral Lumim ^ — Opium and its derivatives hold 
fir^t place As edatives, the bromids chloral and luminal are exceedmgl' 
useful if carefully controlled in appropriate cases 

Carmtnahies — The carminatives of the old pharmacopeia may be ex 
cellent placebos but that they have any other effect is hard to demon 
strate, and yet the writer must confess that he not infrequently resorts 
to the much discredited valerian in functional irritability of the colon 
Belladonna — Belladonna in rtfiex spasm throu,,hout the gastro 
intestinal tract is undoubtedly of some value, but one must use it to full 
physiological effect, and even then it frequently fails or cau cs too much 
constitutional disturbance because of idiosyncrasies In spasm of the 
esophagus and cardia its effect is most marked Pvlorospasm does not 
yield quite so readily to its relaxing effect and spasticity of the colon 
depends on so many and vanous redex causes and is usually of uch a 
chronic h&bit, that it promises very littlo here Since we suspect that 
the gastric secretory irregularities m ulcer of the stomach and duodenum 
are secondary and not the cause of the lesions it would seem not entirely 
logical to expert too much permanent relief from its supposed inhibiting 
effect on the gistnc seerctorv apparatus, and in the writer’s experiences, 
at least this has proved to be the ease 

Local Iruithelics Cocatn Noiocain Orlkoform Insst^esin.— -The 
action of the local anesthetics is so transitory that they are of doubtful 
value In acute painful inflammatory disease of the esophagus, cocain 
and novocain are useful The actiou of ortlioform and anesthesin in the«c 
cases has not been so marked as it seems to be in rectal practice In 
some cases of gastric hyperesUiesia these svnthctics combined with bis 
muth have given some temporary relief The writer has u«eJ them a 
a prophvhctic for seasickness with apparently good results and the refle 
vomiting of pn^ancy Las occasionally responded somewhat to their use 
In gistnc carcinoma lovil anesthitiLS slioiitd at least be given a tn 
for the ince sant soreness so frequently complained of in these distressm 
cases 

Carbolic Acid Tr lodtn Creosote — ^itinute do«cs of carbolic acid 
will not infrequently relieve for a time gastric hyperesthesia and the 
vomiting incident to this condition Tincture of lodin may be used in 
tho ame manner, and creosote is occasionally of value 

Ulalii — Of all the drugs used in gastre-uitostinal practice tho alka 
Iis are probably the most pipnlar and when properly administered offer 
tho most relief for the svmptoras caused by hvptracidity and gastric 



2oS PROCl DUJll S G \STJlO 1 NTl- POI OQ\ 

Calharlic’i — Wo suU liaNc tlio Minotta catlisrticft nnil Intahtcs aiii 
even iio\\ u«c tluin too jirtnuiMMOiisU and vith little ngiinl forourknowl 
edge of llieir tnic action 

Chola^offiies ( (ilomfl — Mn t of it4 ImM long gince gm n over raloin<*l 
ns fl cliolopngni in fiiot, clinlngogius as a class, vo feir, have fooled w 
too long Irritants tlio ci rtaiiil\ an and iIiim cTcitnnts of peristalsis. 
Blit tint tho Itnxc nin dinx.t gtimiilflliiig effect on tlic hepatic colls or 
the gTl! hliulder is (hnihtfiil 

llile If hill Pults Would protlncc results tn one n«c in s hun 

dred we might feel cnemirngiHl to jarsi t in their list, ns the flimn of 
their action 13 not so illitginil But u« ranh if iwr see aiu cfftvt, cteept 
where the pniprietan iiKsIicim ttinti adds cusram, phtnolphthslcin, or 
other mild hmtnes to his prejmntiniis of hile g-ilLs, 

Ca«/or Oil- — In castor oil we Iiiivo ii trieil nnd rtliihlc, if gomewliat 
disagrceiblc cathartic then, is iiotliing tGe that will ipiitc tnic its plsco 

io/inr Lasnfurr — ^aline Inxatisc^ art not often of saliie in gastro- 
intestinal eases cvcf.pt for temj>orar\ ii«< nnd pirhnps for short courses 
of treatnif nt Binnlnr to the Carlslnd ttnipfinring tn ntment for gall bladder 
disease and such luliiKiits. 

] ffjttnblf /yu-irtiics /Vieiio/pA^Afl/ciM — -Cn«cnro, rlinhuh, poflopli'^ 
him, ecmia nnd nil that class of sigtlnhlo Invntnea are of limited u«o m 
o^creomlnp the isuisitpjtiou imidcnt to aciitt and suhneiito disease, and 
111 constitutioiinl gtutca wlnn the motor nnd ns.ntorv functions of the 
intestines are known to bo iinpaire«l But tht\ an. mpiJIv jmwing 
harmful than othervMsc in the treitment of chronic constipation The 
same is tnic of pliiiiolphtliakiti 

Xi^tiid Petrolatum- — Liquid petrolatum (mincrnl oil) is insaluable 
m the treatment of constipation and olntipatiou, particiilnrh the latter 
condition It gtumilntes p(n«tnlsis but little, hence it is non irritating 
nnd can be ««cd oier long periods of tiiiit In tliu colon it w-enis to act 
Bomcwliat ns a protection to iiiflnnirfl areas, and its incorporation m tbe 
fecal ma«3 tends to soften tbo consisUiice, tlms preicntuig accumulatioo m 
pockets It is usiinlli pun in lari..fr do«es than is ncie3«ar\ , V. ***' 
ounce at bedtime on alloniate iiiidits will fn*qnpnlU net Inlttr than a 
larger do c odrmniattred inrj w‘t,bt 

IjTor-fl^ar — Agnrngnr is cicn mon suluablc than liquid pclrolatiun, 
its watcr-carrj mg and bulk forming qualities render it an ideal adjuvant 
to a bulkj, laxatiie diet. 

Esertn Salicylate Piluiinn Idrenahn — Esenn salicilatc, pituitnn 
and adrenalin mnj nreU be of aomc use in postoperatne intestinal di® 
culties and m other forms of acute intestinal obstruction that appear to 
be dependent on toxic, paretic or reflex eau es 

Sedaiiies and Itarcolics — In the scdatucs nnd narcotics we 
drugs that can he depended upon to act — two-edged weapons nnd olwn'^ 
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cultures lu ■verv large amounts con be depended upon to effect a change 
in flora They hire found that lacto<«e in large doses will also have thi 
effect "W hat the ultimate practical results of this plan of treatment will 
be remains to be determined it gi>es promise of something more inter 
estiHj, than has the idmmiatration of Bacillus acidophilus in tablet form ^ 
or as broth cultures 

Tannic Acid — Tannic acid, as such is not often in these days employed 
as an astnUi^tut, but tanni^jCn, tannofonn and tannalhin act efficiently 
in this manner 

Sihtf Sails — The various silver salts are now seldom given by mouth 
but are still used in flushes m ulcerative disease of the colon 

Ipecac — In amebic dvsenterv and other protozoal diseases emetin 
has produced results but the writer has come to regard ipecac (in enteric 
capsules) as somewhat more reliable In tropical sprew thvmol should 
be given a trial as it not mfrcqucntlv gives relief 

T trmifuges — Ihe vermifuges such as mate fern pcllctierm, santonin, 
etc , have not been improved upon in recent vi irs 

In. this rather sketcliv review of the drugs used in modem gastro* 
intestinal practice mention has not bttn made of those drugs which act 
on the organs and tissues not actiulK of the digestive svsttm — those of the 
respiration circulation and urmirv svstems And this is a serious omis 
Bion when wo consider how avmpathctic the stomach and intestines are 
to the troubles of their netglibors These matters however, are adequately 
dealt with elsewhere bv tho e mote competent than tho writer of this 
chapter 

From the foregiing it can be seen that the writer if not a therapeutic 
nihilist, 18 at least not an etitbusiastic dispenser of drugs He feels that 
his success in treating digestive di ta!>e 3 has been in proportion to the 
caro with which he has cmplovcd the diagnostic equipment at his dis 
posal in an effort to arrive at an imdcrstanduig of the causes responsible 
for the various organic changes or functional irregularities presented 
attacking at the source when the cause is ascertainable and b\ the 
simpUst practical means available correcting so far as possible the dis 
turbances underlving the svinptoins oompUined of 

Hygiene — This kind of prattici therefore has largolv to do wath 
hygiene — hvgiene in a verj broad sense for it must necessarily include 
onio fiatiircs of ipphed psvchologv as well as the bvgiene for organically 
normal and for sick bodies 

Neuroses — Kr„e majontv of the patients who seek aid for gastro- 
intestinal complaints are oi^nieally sound their smp oms being the 
result of funttioinl disturbances — ncuro cs In not a few of the c ca cs 
tho trouble has no other basis than in mi conceptions of one kind or 
another dut largely to fanltv education or cherished traditions. Many of 
Jn my ovjkti n e Ua llu acid pi las m f do v toe In tab! t form.— Lditor 
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pen tnltit unrest winch js m comUint an arootiipiniintnt of liTpcrncidity 
I he «riU r hii'^ eoiihrmitl tiu ol» inatinim of tinx e nne^liptors who hare 
rtpciteJh lint it h rinh tlit dinxt nctinii of tlix Inch acid 

clmni on the inthiiiimjtorx lesion^ in tlu atoiniich niul (luodxiiiim winch 
IS n«ponsihU for tin (pipi^tric dis|n>s anninou to such legion The 
alkalis luutmlizi or at li. tst niliict. tli< acnlilv niul in this wn nheve 
the motor imtjlnlit\ whuh sciiiw to bo the immediatt catw of tins 
pTiii a tine (li-<tinctio)i jurlmps, but one winch cxplnins the nhef that 
alkalis -*} often nlTortl when lh« ocnl \nlues are nlatnclv low Tlicre 
18 a long list to stlott from but the writer his iiarroweil his ii<e to one 
combination which has pnnnl aiti factors in routine practice, that n, 
(ypial parts h\ weipiit of inagtiesiuin cnrl>omtL (hpht), wxliiini bicar- 
borati and hi mutli anlenrlxtiiaU a fi Kjiomifiil of this coinhim 
tion ts taken m water om hour aflir a meal or at the time the 
acid Cline is hnhitnills at its bei,.lit, as shosni b> frictional {n*lric 
nnahsi* 

/?Auharh anti ''otla, — Tlio ofliciiinl mixture of rhnhirh and scnla, fre- 
quenth iiscsl in comhinnlion with iinx \oinica and ci*cira is the most 
popular phcclio u od in cimic practics It is ijiiitt nil n?ht for inanv 
of the fnnctionnl distiirhaticcs if om is willing to tempirizo m th^s? 
cases IJut It seems too bid to hate to resort to this prictiot when, Iv 
a regulation of the pitionts Ingiene, he iinx Is stnn,.ht(ne<I out, or, hi 
a frank confession that a diaeno«is has not Is'cn iindc, the pvticnt a 
released to seek aid of those who will lakt the fmiille properK to inve«ti 
gate ins ca o 

llumulh — Ihsmiitli alone or m combumtion cm hartllv bo di*i)cn 
with m trcntiiip di ii«is of the sfomutb and intestines In the stoniacu 
it is something of an antacid and Ihi mechniiicil pmti'Ction it atTonb 
inflamed raw and nlccriteil nuicoiis ii)einbmii{.s nukes of it a nhiahh 
agent In the intcstiiiea these properties ran nlvi Ik? ntilizoil hut as it 
pas cs along the tube its incorporation m tlu iiitistinal contents renders 
it of less u«o ill this mechniiici) was Itnt, hen its i'li,,hth astnninnt 
action is of mine whin giirn in largi doses It would scim to haix 
some slight nntibactcrinl action, at k i«t the stools luconie slighth it * 
putrcfactne when it is giteii flic idcil moi^mic intestinal anti cptic 
howeier, is ^et to be discovcml, noiio that ive know of has proicd o 
nnj great value 

liaciUus w-Ici<7op7ii/u.s BactUus Bultjarxcit^ — In the action of Ihcilhis 
acidophilus and Bicillus hulgaricns we haie iil«o liein disappointed The 
lactose with which these products nri usiinlh ndministcrcd, it is thought, 
IS the agent responsible for the change in flora that cm lx. detected m 
the stools of patients thus treated A inanipulation of the diit, howLver, 
IS much the better wa\ to accoinplisk this result Ilettgir and Ciicphn 
haie recently found that the Bacillus aeidoplulus whin gisen m milk 
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cultures in very large amounts can be depended upon to effect a change 
m flora Tlitj ha\e found that lactO'»e in lai^ doses will also have thi 
effect ^Vhat the ultimate practical resnlts of this plan of treatment will 
be remains to be determined it gives promise of something more inter 
esting than has the administration of Bacillus acidophilus in tablet form ' 
or as broth cultures 

Tannic ictd — Tannic acid, as such, is not often in these days employed 
as an astringent, hut tannigen, tinnofonn and tannalbm act efficiently 
in this imniier 

6 liter Sails — The various siher salts are now seldom given by mouth 
hut are still used in flushes in ulcerative disease of the colon 

Ipecac — 111 amebic dvscntcrv and other protozoal disea es emetin 
has produced results but the writer his come to regard ipecac (in enteric 
capsules) as somewhat more reliable In tropical sprew, thvTnol should 
be given a trial as it not infrcquenth givca relief 

I ermifuges — The vcrmtfnges snch as mile fern, pelleticnn, santonin, 
etc have not been improved upon in recent vears 

In this rather hetchv review of the drugs used tn modem gastro- 
intestinal practice mention has not been mide of tho«e drugs which act 
on the organs and tissues uot aetualK of the digestive sTstem — those of the 
respiration circulation and urinary svstems And this is a serious omis 
Sion when wo consider how svmpathctic the «toinach and intestines are 
to tlio troubles of their neij.hhor3 These matters however are adequatelv 
dealt with elsewhere bv tho o more competent than the writer of this 
chapter 

From the foregoing it can be sevn that tho writer if not a therapeutic 
nihih t is at least not an enlhusiastic dispenser of dmgs Ho feels that 
Ills success in treating digestive disoibCS Ins been in proportion to tho 
caro with which he has cmploved the diagnostic equipment at his dis 
posal in au effort to imve at an understanding of the cau es responsible 
for tho various orginic changes or functional iiregulantics presented 
attaching at the source when the cause is ascertainable and bv the 
simplest practical means available correcting v) far as possible tho dis 
turbanccs uiidcrlMn„ the svunptoins complained of 

Hygiene — This kind of practice thtrefore has largely to do wnth 
hygiene — hvgieue in a verj broad sense for it must noccssanlv include 
some features of applied psvclioligy as well as the hjgiene for organicnlh 
normal and for sick bodies 

Neuroses — k lirge inijontv of the patients who seek aid for pa tro- 
intcsfinal cainplaints arc organicallr sound, their svmp oms being the 
result of functional disturbances — ncuro es In not a few of the c ca«e3 
the trouble has no other lasis than in nii conceptions of one kind or 
an ither dm. largeh to faiiltv cduiation or cherished traditions ilanv of 
In I ty exper nc Ita illua roi] pi 1 1 i of no value in tablet f rtn — Editor 
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tljc patients an. tcinporamcntnlh ncntotic, m fact, tlio nciirologt t and 
jr>stro-cntcrolop«l might excliaiigx climes and loth feel quite at home. 
Ihit it IS nn«Tfe to mnVe n diagnosis of ‘'gastric nciimsis’ m a ea c and 
to proceed «itli treatment, until il is pmi«l In careful stu(l\ that there u 
no orgnme change re«pon«iWo for the ssinploms \S'hen this has been 
done the nil ••t iliftieult pirl of tin work still lies nluad Then, must 
nlwa^s U) a cinv mid to ei arch this out «nd npplv the appropriate p^'jeho- 
Iherapi/ i» a fcnoiis taT upon tlio U'«l-<vjinpp<'<l and enltnred of 
plnsicinns 

Freud — Freud nwd those of lus rcltool would have us Iclicre that 
the ennse of nio«t luuroses lies in outraged, thwarted or reprc*''ed sex 
instinct The writer nnnot cntirrK square this with lus experience in 
clinics or in pruatc jirnetice Tlie influence of race, csltication, stnictural 
handicaps and maladjustments to environment are too often of ctiolj^uc 
importance m luch eases to K icnorcd 

Neurasthenia— Nt lira sthonia mas occn«iona!h have its oripn m 
emotional shocks or stnin« m some wav connected with the sex life of 
the individual rrmoto perhaps, ovtn anlcslating odolesconce, hut surclv 
not nil neurasthenics arrive’ in tins manner In manv such cn»cs, m “ 
majoritv, m fact, there arc fairlv tangible reasons for the warped men 
tfllitv and It beemnes our ofliee to search tbi sc out If one is not trained 
to follow out Uus line of luvosugatwn and triattncut acconliug to the 
approved methods of the rational aiiaU t* one can at least tactfully cspo«c 
and explain awav manv of the misconceptions eommoiilv entertained hr 
these patients for instance that bclchmc is of nnv significance other 
than a habit, an indication of the individuDl s temperamental status, that 
some gas is normallv contained in the stomach and intestines and that its 
pro«cnco is made niamfe«t Lv the peristaltic unrest sccondan to emotional 
disturbances such as fear, fatigue or fooil phobias, rather than that it is 
due to excessive fcnncntation and putrefaction 

Food Phobias — In the food phohias and supposed idiosvncmsies to 
special articles of diet there is more matennl to discuss than the nIlottc<l 
space allows It is surprising hove fev^ of the manv individuals who thu^ 
tbej are especially aensitivc fo some article of diet, such ns milk, egg*, 
fish or fniits, or, in fact, anv of tho food elements, have nnv rcnl lntolc^ 
once for them, and thev , as a rule, relinquish these fixed ideas rcluctantU 
Indeed, thev arc apt to he proud of their “distinguishing idiosvncrasifs, 
and one’s patience is sorelj tried endeavoring to correct these fal c idevs 
The uneducated can usually he managed rather more succcssfulK m tins 
respect than the pampered patients of higher mentalitj Thej accept the 
arbitrarj statements of their medical advisers with Ic^s question and are 
usuallj more lojal, while the hotter educated must needs be convinced 
by something more than the hare statements of one medic il man when 
they recall that all their lives their phvsicians have accepted ns facts these 
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peculiarities and have steered their dietetic courses accordingly One 
method for convincing and curing those sj obsessed is to accept tactfully 
such a premise as proied, and to administer systematically minute quan 
titles of the food in question, gradnallv increasing it each dav It may 
even be given m capsule form at first for its psychological effect As a 
matter of fact, this is not an illogical procedure, even m the cure of those 
who are trulj sensitive But this course has a serious drawback in that 
the attention of the patient is focused with increased intensity on the 
particular article that is being tried In many cases it is perhaps, better 
not to compromise but to insist on the food in question being taken in 
normal amounts, until bv personal observation the phvsician can be sure 
that there is a real intolerance And this is not alwavs so easy as it 
sounds The subconscious reaction to fixed ideas can become manifest in 
unexplained and bizarre pbcnoiaena An urticaria, for instance, has been 
knoira to develop following the taking of some di«h that the patient 
thought contained some element of footl thnt had always o acted, but 
which as a matter of fact had not included this article \omiting and 
even more serious sjmptoms have likewise been induced as a response 
to this trick 

Mental Anorexia — There is another class for the neurotic individual 
whose loss of appetite for all food sometimes proves difficult to under 
stand and to relieve This maj result from shocks, grief or worries, or 
prolonged dieting or it maj occur m consequence of the elimination from 
the diet of one article after another until there is little left that the 
sufferer does not consider harmful to bim The lack of appetite in these 
cases IS entirelv psychic and that it has no organic reason docs not render 
It less serious Dojcrine snd bis disciple Giucklcr, class these cases as 
pnmarv and secondary mental anorexia and cite many cases to show that 
they maj result seriously if not fatally These cases do not usually re 
spond to medication Ilere forced feeding is indicated in which cream 
and lactose or other such food dements that can bo easily swallowed, 
mav help to break up a vicious circle in which undernouruhmetit holds 
an important place But efficient psychotherapeutic management is also 
es'-ential Change in environment and in interests help not a few, while 
the suggestion to such a sufferer that his trouble is mental may add some 
shock and cause untoward reaction a gradual cdueation, combined with 
tho eserci o of what powers of Sucgestinn the physician miy possess, is 
not infrequently followed by gratify ing results. 

Mucous Colitis a Neurosis — ^This plan of campaign is perhaps the 
be t for treating most of the ga tro-intcstmal ncuro«cs. Explaining to a 
patient for instance, in non technical language that mucous colitis is 
usually the expression of a secretory ncuro«i9 that the mntus evacuated 
w not unlike tears »» that it is secreted in response to emotions rather 
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than that it is can cd 1)\ «>im «rj»iiiic iiiiIimnintor> change The ham li 
mg of this fnr alone mn\ 1jc1|i onHukrnhh, and this ailaMng of fear 
hold* pKxl nI<o m the immiginuiit of c«>nati]ntioii whiih is so largclr 
dejx'iiduit ii|K)ii nil conct {itiniis of one kind or niiotlur 

Oonstipatioii — I niilt\ hilnis niid laziness nrc iisiialh tlic stjrtin* 
point III constip ilton hut thi onnilitioii nt often tnaintiiined ami a cure 
prove nteel hv the pain nt a ftar of the coiisequcncfs of coii»tipition which 
have Util proiiinl into his «m«ciousiicss from his earliest vouth Ind'-cd 
lie inherits this pliohiii fnim far luck, for was it not lIippH rates him 
self who p’lvt as his nth for In iltli ‘ Kitp sour In id cool, vour feet 
warm and vour Ixiwils open* \l hast tins formni i cimi to iis from 
some am n nt source and it is a qinttion of win the r it has not done more 
harm than pxid Not that tcgnlir Uiwel nioMiiunts art not csintial, 
Imt Utnti L tin con tanl stressing of this fact has lid to the widi<prtsd 
habit of dnipgin,, and il is this tiuthlliiig ni Nature s Liisincss thnt has 
caii«c»l mfinitelv niori trotthh than occasional InpMS in the bowel func- 
tion. In fuiictnni il con tipition, wlinh nftirall is nsualli oUtipjlim, 
if the dut IS projitrlv arraiigit! and, when iicce«sir\, the pihic cobii is 
gentlv rtlKMil of Us iK-cumiilAtion hv intnn* of a smill low ciieiin either 
of oil or of Slime solution, and all laxatives arc diHsiiitinutHl, the patient 
will iistiaili gruduallv nxovir, hut (Un is sniill chmci for n cure *o 
long as the piticnt thmu„h fiiir, takis laxatives siimptitioiislv ur 
othcrwi c 

Suggestive Treatment — ‘?njrsc«tive treatment is not to confined 
entirely to the inating of the neiim <*s There are fiiiictional disturb iiieo<» 
and even orpninc Ui«< asfx, m which it can U tinploved to pood advantage 
The recent vngtic anil apjnrcnt success of the iniinv popiihr faith cures 
IS witnc«3 to thi«, hill lilt large iintiiU r of nnfortimntcs who Invi become 
the victims of ignorant healers is alone good reason for qiinlifioil phjsi 
cians to add this siihth vvi-apoii to llnir armnnuiitTnum \nd there 
is no fitld in incilicmo wherp siipgistion can he of greater vi«t than m 
the treatment of gastro-intc stiiinl disease If after a pniiistnking inves- 
tigation, a doctor can tell his pvlicnt w ilh coiifidi nco that he is organicallv 
sound, he is purely m a licttir position to « o rntioiinl psvchotherapeutic 
incasun“8 for the fiirthir bcnelit of hia pstiiiit than is the healer vebo> 
relying on the law of nverigis, hopes that his suliject is one of tlio e of 
a relatively small pereentuge of individuals thnt lie enn roach bv h'S 
limited and mela«tic formula Or, having distovcnd some irngnUritv 
or lesion, even the inmo of which is a terror to the patient, the pliv«icnn 
can, hv an txerti«c of kindh and tactful suggestion, nlliv fear and ^ 
adjust the piticnt to conditions thnt a coopcmtinri is cstahhdicd which 
can only nsult happih , or l»\ these tactics nt h lat avtrt to «on)e ex 
tent tho anguish tliat the kttowledgo of impaired health bnuga to most 
people 
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INDICATIONS FOR SURGICAL TREATMENT IN GASTRO 
INTESTINAL DISEASES 

In the treatment of gastro-intestmal diseases, the question of surgical 
interference is raised more often than in any otlicr practice, excepting 
perhaps gjnecology 

Willie a discussion of the relatiae merits of surgical and medical 
procedures in these abdominal problems does not come cntirelv -within 
the scope of this chapter the writer feels that as the medical man la 
usually giyen the responsibility of deciding ui these matters he should bo 
equipped to render his opinions m these cases with authority based on a 
knowledge of the underlying principles lUTohed, and that some references 
to these principles arc, therefore not entirely out of place 

There should be no serious conflict between the medical and surgical 
opinions on the o que tions fortunatelj the surgion and internist arc 
rapidly gettin, closer to,»etlier in these mitters indeed the intemi«t in 
these dajs is verj apt to comphm of the surgeons conservatism and the 
surgeon of tho internist s lack ol restraint in ordcriDg operations 

The indications for surgerv should be dehmte and based on the prob- 
nhilitj that it is the better md safer procedure in the individual case, 
not because tho particular disc ise the pitient suftcrs from is usuallv 
considered a surgical problem but becau e the surgeon can accomplish 
something in that ca e that medical management has failed to do, or for 
which It offers less promise 

Acute Surgical Diseases of Abdomen — This di ciission will not in 
elude the acute sUT(,ical diseases of the abdomen those catastrophes 
with which we are not infrequently tilled upon to deal — such as perforat 
mg ulcer, acute suppurating appcndiatis intestinal obstruction mcscn 
Uric thrombosis strangulated intestine etc. — but rather those chronic dis 
orders that can be grouped and ambiguously called indigestion in other 
w ord« gastric and duodtii il ulcer clironic gall bladder disease and chronic 
appendicitis Gastric cancer will also bo considered 

The time has long since passed when a mere diagnosis m such cases 
no matter how positnelj made will suffice as an mdicUion for surgical 
inferfcrtncc The problems ire many and complicated 

Fluoroscope and X ray Films in Diagnosis — The diagnosis of gastric 
and ducdenal ulcer can now be mado with a considerable degree of posi 
tneness The X ray pirticiilarly the flnoro cope, has rendered this 
poisibli "Not only is a correct diagnosis usually altainable, but the ex 
iericiici*d flnoroscopi t is al o able to detcniune the exact locition the 
sue of the lesion and the effect it exerts on the adjacent ti<«ncs By 
stiidMiig such lesions at ngular intcryaU dunn„ a course of treatment, 
changes occurriiig in tlie lesion and in the motor mechanism and other 
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funclKtn** of tlio orpin nn rninpiruti\(!\ <rt«i to <Uiiioti«tratp Surli 
ol>'<'r\ntuiii<« (arruxl on ]>o 4 to|tiritt\(]i nre n ino<t lalinMc clirck on 
the i<nrpcon« 

Surgery Indicated In Gastric Ulcer — ^\hll( t!ip rr-'nlti of the inodieal 
ninnnp III) nt of nicer of tiu ftninaih minji'in fiiiunihU iiith thooe of 
snrprv iin < ’cploraton operation at Uii«t ii iinlicatod in all p'tni 
ulor ca«i’« In jn^tituation for thin dogiimtu nilnif, it m onh ncee* in 
to point out til It wink tin \ m%, in n larp |>eritnt/igi of rn‘c«, h ciTie- 
till in (liiT) n ntiatnif, itiin]>h iihir from caninonntotii iilct r ive nn 
mur lit jxrf)-<tli Him Nor tnn «» 5111 that n minjik nicer will nut 
lat) r Uinnn nincirons Ihi hlood count, pTi«trie niinhii* nnil other tnfJ 
are apt to fail ns win n wi most mtsl hi Ip In the pi«t m ir two iiuhuil 
nuN 1111)1) r thirti dtm of up Htiffiriii,. from iininonia of tlic stomach 
win ndiinttnl to tin ^iw \ork Hospital Oa«tnL circinoma is not 
alwaia di>>tingni*IuHl li\ low or nlr><nt fni liiilnKliIonc acid 

Types of Operations In Gastric Ulcer — Tin tijH of operation m 
ulcer of the Hloniuh natnralli d<|Hnd-t on (h< iTtmt of iht lesion and 
Its locntKin 1 xiismti wli< n jm sil»k uthi r hi kink or ennlcn, should 
1)0 the nili \ nUsit n wtion for Iho-o nlor)* m tin pnrs media where 
extensile odhtsmns do not complKaU wiiii* to j.ii) thi Ust ri‘«iilts and 
IB not so nfim followed hi honr^lass ooiitniciinns Jkit thi'«e ca es ori 
not too fr()|it(iit tiiid tilt cnultn or ordiiiari knife rrsections an nio«t 
oftin n 1)1 On pliiHioIopicnl grounds alone, a pistn>-eiiten)*tonii ni lhc«t 
ca cs IS not inili<al(<<l Ihin is seldom ani prtat delation of tIu acid 
cunt in these pi«lri< ta ts», and am «haiip in the arid lulucs Irotijht 
nlxiiit throngii a j,iistnKrit<ro 9 t)iim, with its nipid jiiiptiiii^ and tin 
addition of Ink to llii etoniarh coiitintH tloiw not seem to eoinp(U*atc 
for the niipkasant smiptonis that freipiintli follow tins piwcdiin, when 
it iH not iniiieuttil lietansi of olistniction 

Gastro enterostomy in Gastric Ulcer — It is a aafe nilo to follow m 
such oasts, that if such nn iilctr cm 1h shown to intcrfcir. pirsisfenfk 
with motilit^ cither tlmnigh a rctlcx p^lonispism or spism in am aone 
of the organ, a gnstni-tiittrostoim is indu ittd, but one iinist Ik? sure that 
BUth tmlnrrassmeiit is iiion or Je‘'S iHniiuncnt Has requires clo«c and 
cartful stnili before operation 

Prepyloric Ulcer-^ln the pnpxinnc lesions the indications for 
surgery are cicu inort emphatic flic surgeon’s rr«]>onsihiliti in thc«e 
cases IS hcaii flit diiTcrciilial diagnosis liotwicn siiiipk nlo r and cancer 
is here alwoia difficnlt, even at operation riie otili positiic nifonnation 
that the internist can giie the surgeon is whether the ksion is an obstruct 
ing one or not It is not eafi to rcU on tin liiston, the \ rni <?r the 
laboratory in cxckuliiig eunctr, for the rt isons iilrcuh stated 

It should make no difTtreiico 111 these ci«os if ohstniction is present 
or not I xcision b^ means of some plastic operation is indicnfcd 
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Postpyloric Ulcer — Pissing from the stomach proper to the post 
pilorio region, the duodenum we enter & field that is claimed by both 
medical men and surgeons \fe have not the 'responsibility here of ex 
eluding primary cancer The problem is principally one of obstruction 
There are, to be sure, acute perforating postpyloric ulcers or tho«e that 
persistently bleed the e the medical man should be glad to hand o\er 
to the surgeon, even when obstruction is not a factor lie is however, 
loath to retire when not confronted by the c craerpencic** or by obstnic 
tion, and rightly «o until he his proved by repeated trials thit con«ervative 
measures are incfttclual Those who are able to chech. up on the xesuUs 
of surgtrv and who are al o fimihar with the mcdicil management of 
the«c cases are not willing to concede all that the surgeons claim for their 
treatment, ind the surgeon is alio justified iii his criticism of the medical 
re ults in many cases The reason for the discrepancy is Krgcly due to a 
f mltv understanding of the principles invotvcd in the diagnosis in these 
eases and in the applicition of the treatment It can be stated broidlj 
that I postpyloric ulcer, if left to itself or badly managed medically will 
sooner or later require surgical treatment and it is possible that every 
postpyloric ulcer, except perhaps the acute perforating kind at some 
time lu Its course could have been prevented from reichiug the stage 
where surgery 18 indicated by the proper medical treatment The diagnos 
ticiau, therefore, must not only be able to diagnose postpyloric ulcer, ho 
shuild be able to syy yyith confidence m a giren case that it belongs 
to the surgeon or is one in which conservative measures should bo 
tried 

In order to difTerentiate m these ca«c8 a skillful u«e of the fluoroscope 
IS essential One can usually tell by this menns if a postpyloric ulcer 
13 badly indurated or not and can approximately estimate how much 
encroachment on the lumen has taken place But it is rather the indirect 
evidence of bcninnin„ obstniction such as tiicreiscd peristalsis increased 
lutrasrastnc tension and the minor degrees of retention that are most 
valuahlo for this piirpjse Tlicsc minor degrees of obstruction do not as 
n rult, ciu«e vomiting as a matter of fiet the piticnt usually complains 
of nothing but the clnmcteristic hunger pains of the classical postpyloric 
ulcer syndrome 

T nhte of Ga^tne Inalijsis i» Vifferenttal Dtngnostx — Gastric analysis 
IS here of real value particularly the Rehfiiss method of fractional extrac 
tioiH as wc arc thus able to judge of the motilitv accurately and to 
difTen.ntute the retention due to spasm from that of organic obstruc- 
tion A stomach may successfully compen ate for years through its miis 
ciilar equipment a definite and gradually increasing obstruction These 
are the cases from the very beginning of tho obstruction that belong to 
the surgeon But then, is no logical rca«on for a gastro-enterostomv in 
any postpyloric ulcer until this stage has been reached, and it is rather 
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mrprA at »sf' rat rv « jtrr*’i t at I'-44 i« jrlirat I n *’i ?» 

iilf^ r rs»«-* In jiKtt rati n f r t*jl« »! pnati" n In S it t« < r’« t<rr* j»t 

to { It t It t! at «• ill* i* \ ra» in a larp |« j- f n*rf i* 
tiTr m ill ^rn ii utt! r • '•ij ' filr»r fp ) rsr^i K lat >ti» iil-rf rs— 

imi r I r rf rtl\ * p \< r «« «i »at I'lat a » r j ’r 1 1-*^ »i! _ ’ 

lat r I n nr ra-'^P rv ITr I* I p n if pa nr train *r I « ‘r» »f » 
arrant fa ■!(««! nari »« |r»l| rl|» Iti tl «* j a rra' t* ' la-* ^ 
tial LI Irr t'jirtT 1 1 art I f a“* » i‘’rfir; fp ~i rarri ma r f tLr r ti»rt, 
wm aimitt* I t l) r Nrw \ « rL II taL f»a» nr rap i-a '"J i* t 

alwat * 'll I pJi»l II' 1 w « f fra^ li'iIpirM nr an ! 

Typei of Opentiosf la Cutrie Ulcer— TI** tij-* tf cp^ i s = 

ulnr f tl *• • narh ratrrallr *Ir,»t *« «n tl ♦* rtt tf tir Ir' s »*I 
it» I «-ati li. Mr I n «l -*1 I » il * rit’ r I v Vrifi < r mafrrv ♦ 
t** tl r rilli \ »tr»-»r n-w *tl *» f f ll,.--* tiln r* ID tl r Jtif* O' *IJ» ** 

Mt« t nr a 11 r» ti <1 f> r«»~ijlira r *«*-♦ t • cite tlr | •* rr»3l i *- 

i* in t »■ t 11 f M >« 1 I ' h tir cl» * n ptrarti t «. J ii t' t-ie «*e4 «•" 

r t fn jTW'* 1 at <1 tlir rant n < f « plir an It ifr •“» a*e r^* 

«fl' It t w'l (> 1 J ’ll 1 I pral cr tit N al in a pa tp-^nl n- •* t la 
eaM"» I* ivt ttxlirati'L Tl'fr i* p ! I n ati' pn-at rlrrati n of tl.r 
rtirtr in ll ♦*«« pa*tfir raM** ain! a tr r* a'-p in tl ar 4 ral r* Ir'CZ* 
al lit lliP 4p*» a pa tprf— t p» n' ari*Ji iC« rap4 S * ' 

aidin' IS « f I'll' t tl r » I jirL r* t »-it 4M-«p 4r«nit 
f r tl r nnj Im at t rtnj u* tLat fr jjrnth / 11 iw U ♦ j •'rt'tIJP- 
It i« prt I'-dirai' 1 I ■rativ < f « li.tnjrtj i, 

Cutro-eateroitosjy la Cxj’ric Ulcer — It n a ufr ra’r t f ” « i= 
jocli caK-s lliat if »uc‘i an uWr ran I** wn Pt i—fcrr r»r« 
tntli pHtiliti ritlirr fljpnvlj a rrVx pi p p n «• r i«ja n n 
of tLr ' rpaa a pa tnn itrpM ni» i* in lirat I ! n: c -r ran t I m’e l 4 
aurh ( nlarra "n nt i« iiv rr « r I ••< | naarcnl. Tl :» n ,-.irr4 r’ >v azl 
cart fill » L 1» !■ f tn* oj«-fati >*i. 

Prepyloric Ulcer — In iIj pnptl nr I*** • tli** indirati *"* ^ 

ajrprrt ait cT'-n try n riaj*ialir TT.#. »nrpt»-T • ntiUli t n 

cav-t i« brart Tl » diFt rm tial diapnc i« I* twit-j »ir j Ir uJrrr and ranrr' 
it hrrr alwa'* tli'^’mll »mi at r pratioiu 11“ onh [ •‘ititr inf >*134 > ® 
tl at tbr- in tTni t can pin tl ' ^urprtn i« al rilu r tbr Mi n i an t 
itip on<* or nrt. It i* not raf 1 1 rrlr on tbr lin’ort tl r \ rat or tb' 
laloratorr in csrh diiip ranrrr f r iLr n-a«< n alrradt rta t L 

It r'l'nld mabi no 'lirViturt in ra*<> if f1“trur*ioTi i« p'f^ 

or not. 1 anri'’>n 1 ' xnran^ 'faun* |ia tir > j*^ti n i< ir'liratirb 



INDICATIONS FOR SUTGICAL TEEATilENT 269 


and habits so doing, not a few of these cases will tum out to be noth 
ing more than neuroses of wbicli inncons colitis mahes up a large number 
There is almost no di ease of the abdomen which this troublesome ecre- 
tory neurosis will not simulate 

The tenderness in the upper right quadrant can easilj be caused by 
a spasticity of the hepatic flexure of the colon Acute angulation or other 
irregularity in this part of the colon maj can e this tenderness and occa 
BionalU increased resistance as Vicll As a therapeutic test, therefore, 
the follow ing procedure should be instituted in the doubtful ciscs The 
diet should be made up largely of bulky foods, hut it should be low in 
cholesterol forming elements The obese patient hould be reduced if 
possible through a manipulation of the diet and by exercise and agar 
agar used for the bowels, tho Carlsbad treatment is also occasionally 
of \alue 

By treating the e patients consenatively for a time, not a few of 
them can bo relieved not because such treatment could bavo much effect 
on a diseas<.d gallbladder, but because the constipation, colitis or what 
ever had really caused tho symptoms has received appropnate attention 
When tins plan has been persisted in sufilciently long to demonstrate that 
wo BTO wall} dealing with a diseased gall bladder and not a neurosis, we 
should then call m the surgeon, and, should he operate tho patient will 
be in letter condition to undergo the operation because of tbis preparation 

Chronic Appendicitis — The surgeon who can in the e diys make a 
diagnosis and operate in a case for chronic appendicitis with no preiious 
history of acute attacks basing his diagnosis on irregular indigestion and 
tenderness oicr lIcBurney s point, or on the radiographic findings of an 
appendix that retains barium unduly long is indeed brave But one 
if ho employs an efficient followup system, is bound sooner or later to 
acknowledge (to him olf at least) that in a fairli large percentage of 
these cases he has either been in error in diagnosis or that surgery is 
not tho last word in the treatment of these iiulefiuite cases 

Dr Charles L Gibson some time ago realizid these possibilities 
After a re eirch in his follow up clinic he arrived at omc interesting 
conclusions 

The senes included cases in winch he hail opt rated for chrome 
appendicitis and the patients had later been inicstigatcd hv his follow up 
clinic 

“In 2 ,j 9 results excellent. 

‘ In Cj re iilts satisfactory 

“In 102 results unsatisfactory, unimproved 

‘ In 120 no reports recened 3 bad died* 

After classifying the larions ca es according to age, sct, nationality, 
etc., he condudv^ with iht, followiiio 
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puquiJMir I <• w » j^ntHlap* «f ra • ifi njifr j r 

fatiht n f»5nnl trrattiiffil, t ft n-a'-li thi» #'*'*>• 

Medical Treatment of PoitpyloHe Dicer — if< li»-al irotm it »V { 
!»• at!» tn| t( I ilv III ill -« n ii{ | "ijivl irir iil t r in «! ii-li >t eia Ir 
«1 III f»tr4!i^l lint il« In** iiKtilitT i« ixrnal 'IIj'' r t} 

in Iiral rnii ;i? ir « 1 1 Bf» dti t tarlt alirai* Vi llir ca'tul r it i ^ t*' 
tr« aJiJH 1 1 \ l> n! arlr I r ♦ ll r in’* i i»r ! ! rufirw^ M Kf r** l’ an c '» 

Ir if r> • f I) wi 1 I V B car fill Ifniiiir" »)f ll • | atn it 8» it f rn tli* 
j at II lit a fa 1 » »« iw « f ai^nrita l!» »!i iM fn m ll fif't I** ra I' *"> 
tinlri'ifan 1 tliat I will alwaa* I* fti\ y-ri t* lli" attark* 

11 1 f 11 iw till ml n at I flat if I l!iii»« utini iw I'l { ftifi kf tl Bt i ki 
triiftin til * ir^ towiUyHnli ptliim. 

Ambnlitorr Treatment of Ulcer — l.rf n fr~ rtur t an i t m tc 
l-illrialii ill wliirli It ( i{« ti*itr Bti'I ! > »at (Iris irk* f-e ii-» 
|atiint til III I I fii ll a *• ft n ti-* it iiiJatif " fn j*»ii fi litlT 
tin ral in * Iti f* a** 1 m tt « al *t at tr 1 l» I r« !» • p« JJ f i' « an 1 r‘ 2 
UM I f alktlit j tr lalijf i f r rt t »fij ati i I nb • I'l* ” '• 

111 tliat iiinrf TV* wiili till! n iiiir «>r i* fro' rrs* n nr *'*'*!’ 
p ntra in !i it* I I « t’l lul 1 U »i « iiracil • * nlitiur at w' rk II* rki I 
I pirtti rail lli jn*^ an*! itirt attniti >« fait) t » IjH prt ral 1 ^ri*' *’ 
it lianlh fiirr »art In | int «iit that ll*t» jitini*# t’lntill I 
f 1 til ir rtiTiMiitiu f i \Miil f iral infiTti n mat plaraiiitil rtatl pf* 
iti til* rti 1 of (it f w« t iti*t r • I tii’Ll I f tl r fart ll »l »t »• W 
j irt at l»a»t a iiMin<lnif I ir iiiaiiif* ‘tati n at 1 il iiil 1 U treat 1 a» l" » 

Gallbladder Dlicaie Indlealloci for Enrfery—Tlr jitcnut 
ferN that lie run U a» ■! >?ti atir iti «l»-3lir„ with pi! I ’ail I r (li“~“* •’ 
be !• Ill iliva*** (if ill* »t rnarli m ifi 1 1 fnrtiinali It i» ft tlal a 
are II ;t a/rc* 1 tliat a <l(}jfiif*Ir di* jm 1 pill lad It i l<^ttrr tut t* 
in «ir tliat an inf( f( 1 fall I In Id r niar ih t U a f(«*ii« fi r »* notj« Inn *' 
iKiiniwIifr* farliriilarh in tl r Ji art rnti** I \ 1 1* fr< m llir few ra**** 
wlirrr (prati n i* e* ntra in*Iiraf« I f*»r»<ri p* 1 r* tb** 
larph on* (fdiB^'H' i». 

It baa U-*!! ftat I that aUmt tn r in fifimi iidiU'Iiial« barl»r p ^ 
atone* Mitbnit < n r aiifli rint iiir» n»»ni* iir» Hk ^■r^a»l'rlal ja»*ar*i’ 
anrii *t< nr* wbil* nlarniin,, an I a» tnrtini * dHitprn»Ti« »* n 'I alwiv( m 
jndirnlion for aiirf n, fnrtnularlt if 1 tw *n Hirb allarka tbr patirr • 
fiijot b* nllb a inafli r» f fart lli«« (Ii-ur-nitm /ne f rb* Irlilln*’’* 
pri-w-nt le*|* <f fl prill in than tin ina»krd rjN-«, time in wliirb t ' 
pitKlit I* rti'Jf nfl' « bnmiralU ill ninl i* an! j -et t > rn rr or 1**' f* 
iiapinp dittre*^ wilb j«rn«rfr<l fiinrtKH^ aiil otlnr wrrtita 

tional inanifcrtition \t time u not ii nallv an tbiii'iit in tli*^ rbrinf 
pll 1 Ia*!'Ier ra ei*, or Ib'^ *iijij»» *1 to U, it bn !*•* n f' wnd an cxr*!!*^* 
plan, Uf<5r( r* *onni„ t*i mrp* rr, l« rfpiilate ibe pah* nl« f.* niral bvp^ 

»7l,e i!*n* r f/f r*" r'wll H»r •• •uU ■I*" > t*(<'r 
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and Labits Bj so doing, not a few of these eases will turn out to be noth 
mg more than neuro es, of whieh mucous colitis makes up a large number 
There is almost no disease of the abdomen which this troublesome secre- 
tory neurosis will not simulate 

The tenderness in the upper ngjit qnadrant can easily be caused by 
a spasticitj of the hepatic flexure of the colon Acute angulation or other 
imgulantj m this part of the colon may cause this tenderness and occa 
sionall^ increased resistance as well As a therapeutic test, therefore, 
tlio following procedure should be instituted in the doubtful cases The 
diet should be made up largely of bulky foods, but it should be low in 
cholesterol forming elements Tbe obese patient should be reduced if 
possible through a manipulation of tbe diet, and bv cxerusc and agar 
agar used for the bowels, tho Carlsbad treatment is also occasionally 
of value 

By treating these patients conservatively for a tune, not a few of 
them can be relieved, not because such treatment could have much effect 
on a diseased gallbladder, but because the constipation, colitis or wbat 
ever had reallj caused the symptoms has received appropriate attention 
When this plan has been persisted in sufflcicntlv long to demonstrate that 
Vfo are willy dealing wuh a diseased gall bladder ind not a neurosis, wo 
should then call in the surgeon, and, should he operate the patient will 
bo in better condition to undergo the operation because of this preparation 
Chrome Appendicitis — The sur^oon who can in these days make a 
diagnosis and operate in a ca o for chronic appendicitis with no previous 
histor} of acute attacks basing hiS diagnosis on irregular indigestion and 
tenderness over McBurnej s point, or on tbe radiographic findings of an 
appendix that retains barium unduly long, is indeed brave But one 
if ho employs an efficient followup system is bound «ooner or later to 
acknowledge (to himself at least) that, in a fairlv largu percentage of 
tlieso cases he has either been in error m diagnosis or that surgery is 
not tho last word in tho treatment of these indefinite cases 

Br Charles L Cibson some time ago realized the o possibilities 
After a rcscarth m his followup chme ho arrived at some interesting 
conclusions 

The senes included ca«es in which he had opernted for chronic 
appendicitis and tho patients had later been investigated by his follow up 
ehnic 

‘Tn 2o9 results excellent 
‘In C5 re ults satisfactory 
‘ In 102 results unsalisfactorv unimproved 
“In 120 no reports received, J had died’ 

After classifying the various caws according to age, sex nationalitv, 
etc., ho concluded with the following 
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fill tl,h f ^ ‘ r' ('tnminat.on, witli 

nil tho rcfmemcnls of ,liu|,n»os,s, «re c^^ontial J xtrtim caution should be 
eel in niKlortnkinj, suHi oiKratioiis on women ns ooinporcd to men, and 
extreme cniition when dcahnp wiUi the mort mature pitienta, particularh 
women III tins class, ns other hsions ma> «m xist A^oid neurasthenics of 
onj ate or sex I xeroixe. pnrtieiihr nstramt when there la no clear<ut 
fln nc la t iistor\ of well tlclined attacks of localised pain accompanied 
i>^ nausea and \oinitiiig” 


IIo .tales tl.nt iionrlj all of IW patients nlio Iiad been operated on for 
acute appendicitis hurl rcinniiic<l asmpUmiless and well 
1 sjnidromc that has in a large percentage of cases proved 

^nl^Ial)le in diagnosis 

, ^ tender 3rcPuriioN'’8 point with the pain on pressure reflected to 
the niidcpigastriuin 

A high acid, contuuious secretion tspc of gastric secretion, in other 
wo s, a high acid cune mainlnimd K^ond the nonnal (ncoordiug to the 
iichfuss fractional method) 

A persistent spiisin of tho aiitnim oI>str\ed fliioro«copica!I\ 
Constipation 


There are man) ca«os of indefinite iiidigistion that are thought to be 
duo to cbroriic itifliminator\ chaiigts in the appendix m which relief can 
bo obtained L) a regulation of tho patients higiono Here a bulks lasa 
tue mifntious diet will ho found xalunhlo, supplimentid ll^ the use of 
agar agar, but no other Inxatncs, much drinking of water both with snd 
between meals the support of the abdomen b\ imnns of cor cts and 
an ages, carcfulli directed phssical training Here, as in disease of the 
gall bladder, the indications for surger) dcp<nd on corrctt diagnosis It 
IS quite obvious that where there are actual inflammatoiy changes in an 
appendix it should be removed, but an appeiidectom) perfomed for the 
relief of irregular indigestion where the historv and findings do not defi 
nitely point to such changes is bad practice 

Surgery in Gastnc Carcinoma — Jxcept as a palliative mensure snr 
gery is contra indicated in gastnc carcinoma when it can be demonstrated 
that the lesion la so extensive that there la littli, doubt of its extension 
be)ond the limits of the stomach Even when such a growth is small and 
favorably placed for excision, jf the mohilit) of the organ is impaired to 
any extent, one n not justified in ordering a radical operation Surgery 
13 obviously contra indicated m cases m which mctastascs can be demon 
strated or abdominal asiites proved Ihis narrows tbo operable cases 
considerably These, tht refore, include only those in which the lesion 
can bo dimonstratcd to be small and favorably placed for excision or to 
those cases m which the diagnosis has not been established beyond a rca 
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BOnable doubt Where a growth obstructs and a radical operation is contra 
indicited, a palliatiri. gistro-entcrostomy will not mfrcquentlj prolong 
life and relieve pam Tomitin^ and other distre sing features in these 
tragedies 


PRINCIPLES or DIET IN GASTROINTESTINAL DISEASES 

It would be quite impossible adequately to cover in a part of one 
chapter the subject of diet in digestive di^cn-ies, but it is thought “so vital 
a part of gastro-mtestinal practice that some consideration of the vaguely 
understood principles of diet esunot be passed bj 

In reviewing the literature onl> casuallv, one can phinly ee the influ 
once of fads and pseudoscience largely imported from I urope, in the 
diet lists put forth We maj not have anything mote BcieiUifie to offer, 
but we should weed out these encumbrances and uimccessarj restrictions 
and proceed rationallj according to our lights 

The chemical action of foods on the digestive apparatus is to bo con 
sidcred in arranging a diet in the treatment of a digestive disease, but 
quite as import int is the ph^sicil character of the foods and the manner 
of thoir serving \ery little con bt hoped for m effecting an^ change 
in a lesion in the digestive canal through a manipulation of the diet 
alone It is true that some change m the intestinal flora mij be accoin 
plished by following the Torrey altcmatins diet but apart from this 
the problem is largely in arranging a diet for the particular disea«o that 
will do the least harm and cause a minimum of embarrassment to the 
processes of repair that are made po sible by rest, medication or whatever 
form of treatment has been instituted 

High Acid in Ulcer — In ulcer of the stomach or duodenum it is 
thought that the high acid, which is a distinguishing feature of this dis 
ease, is not a cause of the lesion but the result of it. It probably comes 
about dircctlj through the irritating effect of the leaion through spasm 
and hvperpenstalsis incident to the lesions, also through the deheient 
motilitj of partial or complete obstruction 

Causes of Pain in Ulcer — It can bo dcmoii'stratcd that the pam of 
ulcer IS not caused by the high acid it «eems to bo due to increase m 
tension in the zone of the ulcer or when that part of the stomach is mo t 
concerned in peristaltic activity This can be demonstrated bj the ad 
ministration of a carbohydrate and Innitm meal, oKcrved fluorosoopicallv 
at frequent intervals coincident witli a fractional cvfraction and nnalvsis 
of the contents The diet in these cases should therefon not bo plannwl 
entirely with a view to decrea mg or combining this acid It «hould he 
one that vnll cau«o the least stimulating effect on the motor mechanism, 
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and it should 1k) of such consisUnco that it \m11 piis out of the stomsdi 
and duodenum ^\ith a mintmuin of effort of thc'o parts 

Effect of Solid Foods on Pylorus — It has l>oca found that food m 
0 solid state, pieces of iiiont, iincoohcd tcgctahlis nud fruits, wlicn forced 
against the paloriis h^ the contractions of the antrum, prcicat n rclaring 
of the \ ih e 1 lie antrum is nI<>o stimulated to iiicrcn<!cd actn itj and the 
peristalsis of the eutirc stomach is increased Food in a Hind or cmi 
fluid state passes out rapidly nithoiit exciting tins motor ncti\it> to any 
marhed degree 

Emptying Time Carbohydrates, Proteins Fats — The carlmhydratcs 
normalh rcnnin a relntnely short time m the stomach llic proteid 
elements an rctninod twice as long, combined and fne fat remains the 
longest Fat combined with other fiKxU will ciu«c dchj m proportion 
to the amount of fat pre >cMt The ilifferenct jii the emptying tune be- 
tween the 0 ekimnta when nil nn of n soft eonsisteiue docs not com 
pare with tho dch\ that is cuised by an\ one of them when m a solid 
state 

In studving innous barium meals lluoro copicnllv, llio writer has 
found tint in ulcer the pam is not coincident with the nptlar pcri«tal u 
tint fluid and semillmd foenU extite, but that it is U‘>inlly coincidint 
with tho Moleiit contraction of the antrum toward tlie end of gastric diifW* 
tion, after all the soft foods or fluids Imo l>e< n deeantrd off, Icnin^ the 
solid residue to bo grasped In the anlmm and forcefulh expelled thnuip 
a reluctant pjlonc i lUe It is tins «ticrc mu mlar ctfort and not luah 
acid that IS responsible for paiii, and as pam is the most reliable measure 
we haio of ulcer actnitv, it is reasonable to bclieic tint this niuseulir 
activity IS responsible for imicJi of the deJav in the healing of gastric and 
duodenal ulcers 

Diet in Ulcer — Alilk and c,.cs nio ideal foods in tnating ulcer Thex 
are cxcelleut acid binders and they excite peristalsis only moderate)' 
Their convorsiou into cliymo is so gradual and even that their expulsion 
from the stomach is accomplnlied with rclativih little effort. The wei 
cooked carbohydrates arc also valuable, but tlioir bulk is somewhat of a 
handicap Bulky meals, even when of soft consistciu.c, excite peristalsis 


in proportion to the bulk 

Fats Valuable in Ulcer — tbe fats ma> cauie dtlay iw empty 
ing, their high caloric value renders them imalunble in an ulcer diet, 
they ■'cem to quiet excessive peristalsis and inhibit to some extent tne 
production of acid The writer has foimd olive oil a most useful foo 
adjurant in these eases 

Lenhartz and Sippy Diets — The Lenhnrtz and Sippv diet svsteina 
differ somewhat in application, but tlicy adberc in ii gtiieril wav to these 
well known principles Tho lenhartz diet is ritlicr more intricito an » 
therefore, not so easy to carry ont except in a hospital But in a CJS® 
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wlicre the patient Las become debilitated through bleeding or under 
nounshment it is probiblv the safer procedure 

In revRMiDg his e'spenence with these and other systems of diet 
the unter is forced to conclude that there is tery little difference in the 
results , that the rest in bed which is common to them all is the most potent 
element in the relief md he is not too sure tliat this docs not al o 
applj somewhat to thn aui^c.il treatment of ulcer where excision is not 
practiced 

In the pist few jears the \vriter has m his private practice refrained 
from using any of these bed courses, except in the extremely bad cases 
Ihe patients liaic heen encouraged to rtmatii at work thej have been 
given a high-calonc, frcfiucnl feeding soft diet the high aeid has been 
constantly neutralized their livgitne supervised and improved through 
exercises and a regulation of the habits The ultimate results of this 
method of tnatment have boon oatirfactorv quite as good and lasting 
as from any of tlio inoro drastic methods hotter than when tho bed treat 
mciits have not been followed b> prolonged dictitij, and can. 

It should not bo ncco«sary to caution a^jiinst tho use of condiments 
and alcohol in theso ca«es and against foods that «tiraulatc U<.au«o of an 
excess ot aromatic principles, such as grapefruit raw strawbornes onions 
rhubarb and cranberries The uncooked fruits and vegetables gcnerallv 
nro to bo avoided — bananas and alligator piars excepted Thtse patients 
cannot get on entirclv w ithoiit «omc meat At the beginning of the treat 
uicnt m addition to the milk cream and eggs the tender Linds of meats 
should be allowvd bite meat ot chicken and bird game calves brains 
svvcetbrcads raw oy«tors and fresh fi b arc of those least harmful Even 
these should he minctd at tir»L Karo tender roast beef and lamb can 
usuallv bo added after a month or two of treatment But pot roast, pork 
duck, salted or preserved melts and smokeil or salted fish liver and kid 
nov8 should bo allowtd only after scToral yt irs have pa sod without acute 
exacerbations The pUunts should be impressed with tho importance 
of taking oulv mall ineila at frequent intervals 

The w riter s diet for nmbiilatoiy treatment of ulcer 

Vomtri«7 — \ tea paonful of olive oil htteeu minutes before eating 

One or two tabic pooiifuls of stewid fruit a balnd or steamed apple 
without skin or core or a slued scraped banana all served with cream 
anl a little Fii^ar 

A cup of coir c cocoi hot malUd milk or a gli of mtik 
A small siuetr ot any thoroughly cooked breakfa t cereal with milk or 
cream and sugir 
One soft boile 1 tgg 
\ piece of toa t with butter 

Two bour» after breakfa t a glw ot null butkrniilk or malted milk 
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^oon — A icaepoonfiil of oh\c oil fifteen immite*! lioforc cntin'; 

ilincrd chnkin fquuh miline^, Filinon or niiy Ire«h imnwl fiA 
(tlic«o ^oft nrtick** ina\ Ih. u eil in fhikIwiiIi form) or n portion of 
crcnnicd sMcetlireails broiled bnnii* Pmnll nnv o)8tprs creamed 
chipped anioked beef, or opj.< ponilud, crumbled creamed or 
onioktfod 

One alir« of brrnd nnd butler (if mndnicli i<i not taken) 

\ cream piifT iclair ito cream or am «oIt aweet jniddni). 

Two hours after luiichonii a j,ln ■» of milk Inittermilk malted milk hot 
chocolate or a dish of \ai\iUa or cliocoUtc ice cream 

Ftentng — \ ten jxwnfiil of otne oil fifteen minute^ lioforc eatmj 

A crenin ponp thorou|.hlj etraiiieil made of corn, catilillower, celery 
o\8ter plant lettuce epinacli iwtatoe^ or imi hroom« 

T^vo fofl boded poached or onicKlted egj.'i 

A table poonful of maohed or linked jiotalo fpijjhetti noodles or rice 
A small portion of any fresh jjrecn ie„etable piirf-ed 
One slice of Mhito bread vitli butter 

Steiied fruit with cream f'clntm with creiim rream pud Wair vsDills 
or chocolite ice cream or any soft sweet puddiiifT 

At bedtime a ph«s of nulk buttermilk or n cup of cocoa 

Do not cat or drink anjthiiip timt h not mentioned on this li t etcep* 
water in small quantities between meals 

Use no seasoning oTccpt a sprinkle of salt 

Use no rich sauces or praiies and no soups mode with meat or meat stock 
AH food must be soft the aegelables thoroiiKhlj ma«hed and when pos 
sible strained 

Fat slowly Chew all food thoroughly Hold each moiitliful long enough 
in the mouth for the salnn to become tliorouglily miaed with the food before 
swallowing Fccn the liquids should be held m the mouth for a short time 
before the^ are swallowed 

Smoke only after eating if at all 
Do not drink alcohol of any Kind 

The teeth should be put in perfect condition all raiities filled and arti 
ficial teeth placed whore the iiaturnl ones arc missing ^Mlen pos ible re t 
for fifteen minutes to one half hour after eating 

Diet in Gastritis — Priman gastritis is a comparatnely rare disease, 
but Beeondar\ inflammatory changes in tho Btomnch arc fairly commoB 
The diet suitable for these cases (both primary and secondary gastntides) 
depends ‘\omev.hat on the scctctoTV status of tho organ In an irritable 
stomach where there is an excess of acid (this is usualh called acid gas 
tritis) the frequent feeding, soft diet suggested for ulcer is indicated 
The carboh\dntes are not well tolerated by these patients, as the starch 
digestion within the stomach is embarrassed somewhat by the excess of 
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acid Tender meat«, e^a, mdk, cream and butter and the purtcd green 
vegetables and fruits are here indicated IHien the acid is low or absent, 
more reliance should he placed on dairy products, cereals, pureed vege- 
tables and fruits The afeence of acid nukes digestion of meat difficult 
as the white fibrous stroma between the meat cells is iiorraall) digested 
in the stomach as is also the fat envelope In the severe ca es therefore 
onl^ scraped beef (not chopped) should be used at first and meat fat 
avoided Butter fat, being free is fairly well tolerated 

Diet in Gallbladder Disease — The indi^^estion which is secondarv 
to disease of the gall bladder comes ihout m two wavs refle^lv and as a 
result of impaired fat digestion Most of the svunptoms in the masked 
cases are the expressions of sjissm and hjpi rpenstaUis which arc reflexly 
excited in the stomach The irregular onset of the o svmptoms in relation 
to the taking of food is thus cxplaioed, as is also the irregularity in the 
intolerance for vanous articles of diet one dav meat or some other article 
mij disagree, to be taken tho following dav without causing svmptoms 
The intolerance for fat in any form is a fairly constant complaint of 
these patients It is due to a different cause to tlio inahilitv of tho 
gallbladder to emptv propcrlv, thus depriving the fat of the ncccssaiy 
preparation for final digestion 

In making up a diet for Uicso patients those points should be kept m 
nund Not too much attention should be paid to the suppo id intolcrnmo 
for any of tho usual foods except those thxl contain an excess of fat 
Manv of these chronic sufferers arc constipated, due largely to a reflex 
spisticity of tho colon, so that when possible, bulky, laxative foods should 
lx. given preference. Those vcgxlabbs that contain an eyfcoss of tho 
cholesterol forming elements ancli os peis and bciiix are not to be in 
eluded Hypercholesterolemia is undoubtedly of considorablo etiological 
importance in gall stone fonnstioii 

Diet in Chronic Appendicitis — The indigestion of chronic appeudi 
citis, like that of chronic gallbladder disex c is largelv dependent on 
spasm and other emtic I'chavior of the motor racchaui ra of the stomvcli 
rellexlv excited It is iherefore not iicccss iry to pay too much attention 
to the supposed food idiosvncresies of these piticiits But one must p\e 
some thought to arranging a diet that will be ns little irritating to the 
colon ns possible and one that will Und to promote n normal bowel func- 
tion ks laxative mixliention is usuallv contra indicate 1 m the-o ca cs 
ti bulky laxative diet is e scntial one that will insure suSicient moisture 
in the ewntents of tho colon but that will not cause uudiio fluidity of the 
fcccs. The slewed fniits fruit juices, green vegetal les, starches and fats 
art all imlicatesl with i minimum of meat Agar agar is a valuable 
ndjinnut lu these case but uncooked bran is too irritating Thc«e pa 
tieuts should lx* encouraged to drink much water, both with and between 
me \1 
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.^oon — A tcn'ipDonful of olnc oil fifteen minutes before eating 

ilinced cliicKon pquab sardines, Filnioii or nnj fresh minced M 
(these oft articles maj I>c ii«ed in SAnduiih form), or a portion of 
creamed ewcothrends broiled brains jiinall raw ojsters ereamed 
chipped smoked beef, or eg},« jxviclied stramhled ireamed or 
onielctted 

One slice of bread and butter (if 6aiid«i<.}i is not taken) 

A cream puff iclair lee cream or aii^ soft swtet piiddin,. 

Two hours after luncheon a pla s of milk buttermilk united milk hot 
chocolate or a di h of vanilla or eliocolatc icc cream 

rtentng — \ toaspoonful of oh'c oil fiftoen minutes before eating 

A cream emiji thorouglilj atrained made of corn cauliflower, celery 
o\«1cr plant lettuce apinncb ]>otn(ots or mushrooms 
Two soft twiled poached or omdctled epgs 

A tablcspwjnfiil of ma bed or linked jiotato spaghetti noodles or nee 
A small portion of any fre li preen Mgclnble pwrf-vd 
One slice of white bread with butter 

Stewed fruit with cfcam pelatin nilli cream cream puff Eclair, vanilU 
or chocolate ice cream or any soft sweet pudding 

At bedtime a gla*s of milk buttermilk or n cup of coeoa 

Do not ent or drink nnyilnng that is not mentioned on this list except 
water in small quantities between meals 

Lee Qo seasoning except a sprinkle of salt 

Use no ruh siuccs or gravies and no soups made with meit or meat stock 
All food must be soft the vegetables thoroughly ma«lied and when po* 
sible strained 

Eat slowly Chew nil food thoroughly Hold each mouthful long enough 
in the mouth for the salna to become tboroiiphly mixed with the food before 
swallowinj, Even the liquids should be held in the mouth for a short time 
before they are sw-allowed 

Smoke only after eating if at all 
Do not drink alcohol of any kind 

The teeth should he put in perfect condition all eovities filled and arti 
fieial teeth placed where the natural ones are mis ing Mhen possible re't 
for fifteen minutes to one half hour after eating 

Diet in Gastritis — Primary gastritis is a comparatneh nre disease, 
but secondary inflammatory changes in tho stomach arc fairly common 
The diet suitable for these cases (both primary and secondary gastntides) 
depends somewhat on the secretory status of the organ In an irritable 
stomach where there is an excess of acid (this is usuallv called acid gas 
tntis) the frequent feeding soft diet suggested for ulcer is indicated 
The carbohydrates are not well tolerated hy these patients as the starch 
digestion within the stomach is embarrassed somewhat by the excess of 
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Two green %egetables euth as corn peas triiij, beans asparagus Brus 
gel s sprouts cabLnge onions pirsnips beets, and beet top« spinach 
kale lima bean* quavh laulifloner tomatoes steuej or raw arti 
chokes egg plant oj ter plant turnips or carrot 

One starchj \igetable such as> nee macaroni spighetti noodles white 
or sweet potatoes 

A lettuce or legetabk salad French dressing 

Bread as for breakfast 

Stewed fruits baked apple occasionally cantaloupe fruit puddings 
with crenin gelatin with iream and fruit nee pudding with fruit 
and cream oecasionallj plain cake or cookies 

Demi tassc it de ired 

The nboie maj be taken at noon if de ired 

One gla^a ot water may be taken with each meal and one gl3«s between 
eich ined Take a difTorenl kind of fruit with each mi il and from daj to 
day The re^etalka hould be Ihoruiulily cooked — pureed when po ible 
The meat shoull be roa ted broiled or boiled 

Spastic Constipation — WHiere then is ana considernblo degree of 
colonic spasticitj present (ho uncooked fnuts and raw vOpOtablcs arc 
omitted from tho li«t and the meats excluded entirela during neiito 
exacerbations 

Alternating Diet for Protein Putrefaction — \\ lien profem putrefac- 
tion can be demonstrated as a result or on acoompaiiimcut of constipition 
or colitis ba tbc use of tho altcriiatiiu diet siv^o ted by Torru\ a ch inpi. 
m tho intestinal flora is aetomphsheil This mil not iiifriqucntlv over 
come for a time the putrcfactiac prwe s E J Best suggc«ts a prictieal 
application of this diet 

Uternating Diet 

First lour I)aa« Diet No 1 

1)0 NOT k \T Xlcat — wlmh includes all fie h in anj form ns beif 

chicken fi h o> ters ham bacon or any oup or graij nude from 
meat stork 

LVT Starch) fool — bread |otatoi ricc macaroni sago crackers 
corntinh \a tr\ mu h cerc&l tadk icecream sugar 
lats— butter cream hrd 
Crten le^ctnMcs n( all larictii 

Protein — egg thnv to four daily (cookcil) chec-.c {three to four cubic 
Indus) 

k nut— ns de ired 

Imiorldiil Take at lea t one tallc ponnful of ngar of milk with each 
meal u ing it a vou woull cane ugar 
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Diet m Constipation and Cohtis — ft h iioii innn> ^cl^9 since ttc 
%ou Isoordtn diet 8\itpm for tmtin™ oliromc conitipitum and chronic 
colitis Mas iiiuignntid In a nioilified form it is still ixlied upon The 
priiiciplo 13 111 till iiippKiiijj of Inilk to Hio colonic confmt'i, in this way 
ciicoiinpiiip, j ritiirii to ii normal tout of the colon through an exercise of 
its iniiscul iture \ut oiih is this xicc('4nr% in Iniwtonu and atonic con 
stipntion and colitis it is found qiuto us cs tntiiil m the spastic states 
lJut in tliL litter conditions the rouglur th incuts should lx u od with 
care It rLfjuiria no littk faith and romiction to ptr oire with a bulkv 
laxatno dirt in a ease uhtre coiistipition nltcmites with attacks of 
diarrhea Hut tins lias luen found the Ust plan in the long run \gur 
agar can hardh bi dispensed with in i ithtr form of constipation JIuch 
water should be taken both with niid bclwten nie-ils 

lor the trcitment of atoiiie constipitinn and chronic colitis the \mter 
would suggest tin following dicdiilc and diet 

0« arninj—Two glas es of cold watir 

I \ir(i e for ten mimitr (set illu tratioiis) 

A cold bath or if this j not well tolerated lake a warm bath and then 
a cold shower <ir slip the nb<1oinen with o towel wet with coU ^ater 
lircalfa^t — \ tup of cofTte with cream and sugar or a pin < of hot molted 
milk 

A di h of stewed fruit of nii) kind baked apple with cream oranfv 
grapefnnt ripe cut up {leuche ripe pears nullow sweet opplc’ 
sionally cantaloupe l^rrits grapes and eliernes in sea on 
A Iar„p dish of corn meal mu«li oatmeal or littijoliiiB (thoroughlt 
cooked) scrNcd with milk or cream or butter and sugar 
Bran corn or wholewheat bnnd with biittir and with marmalade n 
desired 

J»o eggs but occnsionallj sonic cn p bacon 

Luncheon — k glass of acidophilus cultured nulk or plain buttermilk 
A soup of a parngus ulerj miisbrooms kttucc corn peas beans 
matoes or any oUur ae^ttablc that can bo purted (''O soups made 
with meat or meat stock ) 

Any fruit vegetable or miteil «alad or any combination of cooked green 
vegetables 

Bread as for breakfist 

Stewed fruits baked apple fruit puddings with cream 
Iresh gingerbread newtons or niolas cs cookie's 

Thp abo^e may bo taken at night as well 

j)in,ner — Soup as for luncheon 

A sniall portion o£ beef Iamb veal chicken fish steak or chops (ne 
pork duck goo L or any salted or pTC«tr\i.d meats or smoked or 
salted fish) 
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Two green ve^i-tablea such as corn peas tnng beans asparagus Brus 
sel 3 sprouts cabbage omons pcrsnipa beet# and beet top« pinach 
kale lima bean squash cauliflower tomatoes stewed or raw arti 
chokes e^o phnt ojster plant tnrmps or carrots 

One starch) vegetable such as nee macaroni spaghetti noodles white 
or sweet potatoes 

A lettuce or \eoetahlc salad French dressing 

Bread as for hreakfa«t 

Stewed fruits haked apple occasional]) cantaloupe fruit puddings 
with cream gelatin with cream and fruit rice pudding with fruit 
and cream occasionall) plain cake or cookies 

Demi tas e if desired 

The aho\e maj be taken at noon if desired 

One gh s of water may be taken with each meal and one gla s between 
each tneil lake a different kind of fruit with each in al and from day to 
(laj Ihe regetnlles diould !•« thoroughly cooked — purced when possible 
The meats should be roi«ted broiled or boiled 


BpasUc Constipation — Where there is nnw consider ible degree of 
colonic spasticity present the uncooked fnuts and raw \epetiblc8 ire 
omitted from tbo list and the meats cxchided cntirclN during acute 
ewerbattons 

Alternating Diet for Protein Putrefaction — ^\hcn protein puttofac- 
tiou can bo dimoiistratcd ae a result or an aeootnpanimcnt of constipation 
or ooliti* by the use of the nltcrnating diet suggested by Torrev a ehaii^f 
in the intestinal lion is accomplished This will not infrcqucnlU oatr 
come for a time the putrefactiac process E J Best uggests a practical 
application of this diet 

Uternatinj Diet 
Iir t tour Day Diet No I 

DO NO! 1 \T Jleat — which includes all fle h in any form as beef 
chickin fisli oy tors ham bacon or any soup or graiy made from 
meat stock 

FVT Starclii food — bread potatoc rice nmaroni ago crackers 
com tircli pa try nin«h ctroal« milk icecream eu'mr 

1 ata— butter ere iiii 1 ird 

Crren ic^elnbUs of nil larietic 

I rolein^ — tlmx to four daily (cooked) cheese (three to four cubic 
inchc ) 

Fruit— as <1 ircd 

Imporlaiil Tnki at lea t one table piionfnl of ugar of milk with ea<li 
nival 13 )ng it ^on would cane ugar 
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Three Dajs (followinij nbo\e four Diet No 2 

TAT Ml kinds of meat, jn anj form at least twice a day 
Onh one piece of bread witli rich meal 
Onh one small jiotAtn once a day 

Onh one table {loonfiil of ricc or tiiacaroni, at meal wlicii no potato is 
eaten 

Fat preen \( potables without flour amices 
Do sorts of fruit and gelatin but no pastry 
Fat Ter> little eiipar 
Lfc no milk aupir 

Milk token in Fniall quantities onlr, if at all 

On completion of Diet \o 2 return to Diet No 1 

Note — It 1 be t to eat three or four tunes a daj Tea and cofTec wed 
according to ones Inbit 

This filtonintiiic dut slioiiH !« ndhend to for two or three weeks 
and then the pituiit allowed to return to his rrgiilir diet for a wcik, 
followcnl h\ a wetk of the alternating diet 1 hen two weeks of tlic regular 
diet to otic week of the altemating It would l»c will for the patient 
occnsiomllj to return to this s%steui e\cn after ho appcirs to bo cured 


GA7AOE 

There arc diseases and emergencies in which fowling bv tube becomes 
nece«9ar> In pediatrics it is frequently resorted to, but in adult pnctice 
it is not 80 often used being rc ciwid for emergencies when patients 
are unconscious or for one ren!K>ii or another are unable to swallow, and 
ni the treatment of the insane 

By Nasal Tube — ^Vlieii the patient is unconscious or insane, a nasal 
feeding tube is easier to pass niid less apt to enter the trachea than the 
ordinary stomach tulx 1 or tins purposi. a tube of No 20 rrcncli sire is 
employed The patient, properly protected and with arms restrained 
cither by a restraining jacket or sheet, is placed in the supine position- 
Tlic tube, well lubricated with olne oil or some other simple lubricant, 
IS passcil slowly into the nostnl aVs it passes in the patient’s breathing 
should be watched for evidence of embarrassment such ns coughing or 
choking The fluid meal should not lie introduced until it is certain thst 
the end of the tube has entered the stnmneh Frequenth when a tube 
docs enter the lar^n-v it may giie no apparent discomfort to the patient, 
hut one can usually hear the brcath inhaled and exhaled through the tube 
It should under these circumstances be withdrawal at once and another 
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attempt made to pass Lj the Jatynx Forty to i'i era is the approTimatc 
dist ince from the nostril to the stomach The technic for pa sin" the ordi 
nar^ stomach tube is the same as m la\ai!:e, described under that heading 

TOiere haste is not imperative a prclitninarv lavage is beneficial In 
tlio insane, particularly the depressivcs, gastric motilitj is, as a rule, re- 
tarded and this preliminary Hvagi, bv Llciiiing out stagnant and fer 
mented food and accumulations of mucus, promotes a better tone and 
sccrctorj function 

Any food that is niffieientlj fluid to pa^ tbrongb «vicb a tube may 
bo used As a rule it is better not to completelv fill tho stomach From 
100 to 300 cc should b* oiiongli The most concentrated foods should 
bo given preference as the procedure is disigrceahle and a severe strain 
on the patient, and should be reptated onlj as often as absolutely nece* 
sary llilk and cream, beaten up eggs cocoa, ertam <oiips and graels 
are the coramou articles ««cd Lnetose adds considerable caloric value 
to such meals, also whisky and sherrv when not contra indicated 


DUODENAL FEEDING 

Einhom and others have for mauv jears used the duodenal feeding 
till* III treating ga«tnc aud duodenal ulcer and gistnc atony Except in 
ulcer high up in the bodv of the stomach the writer hss not had any 
personal expopieneo with this methcKl Aotwithstanding the msnv favor- 
able reports on this procedure he believes that the principle is wrong 
that whatever is gained lO resting the «ccrctorv apparatus of tlio stomach 
is lost in tho spasm and irritation the tube must constantly excite The 
loss of gastric digestion and its effect on nutrition must be reckoned The 
psychic reaction of manv patient** to this form of treatment is not good 
Tlie pa sage of the dnoflcnal tuU for purposes of alimentation is 
accomplished ns do«cril«d iindir Duodenal Luago Linhoms pnxediin? 
for the feedings as described \>v him is as follows 

‘The food is nsuallv given even two hour* eiglit feedings n dav The 
standard food is milk (7 to 8 onncesl one raw egg and a tablespoonful 
or two of lactose Tin. lactose sometimes creates diarrhea and liould 
then 1)0 omitted In some ea es where it is e ential to sec that there 
IS no loss of flo h butter (1 to 2 drams) may lie added in cverv alternate 
or in eaeh feeding It is then necisarv to add a tea poonful of fine 
flour to each fecdin,. in order to bind the butter and effect a thorough 
mixture Onl\ a few patients cannot stmd the milk the latter creating 
such a disturbance that it mu t Im eliminated ‘such patients tell von 
that thev ncvir exuild take milk mvwav Here instead of milk, water 
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riirto I)a\s (followiiij, nlio^e four da>^) Diet Iso 2 

TAT \11 kinds of meat in anj form, at lca*t twice a day 
Only one piic^ of bread mth each meal 
Only one small jnifnlo once a day 

Onl\ one table {tooiiful of nee or macaroni at meal when no potato is 
eaten 

hat frreen M^'^tables wilhoiit flour mucC'I 
De crt-i of fruit and i^latin but no pastry 
Fat scry little siipar 
Lse no milk su^nr 

^Iilk taken in small quantities onh if at all 

On completion of Diet No 2 return to Diet No 1 

Note — It H be t to eat Ibric or four times r day Tea and coffee n ed 
ftccordinff to ones habit 

This nlteriintiiic diet should be ndhertd to for two or three weeks 
and thill tlio {Mtiont allouid to ntiini to his n^jiihr diet for a week, 
followed h^ a wetk of tii( iiltcnnlin^ diet Ihcn two week* of the regular 
diet to one week of the altenintin^ It would Ic well for tiio patient 
occasioinlly to return to thw syatcui cten after ho nppears to be cured 


GAVAGE 

There are diseases and emergencies in winch feeding by tube becomes 
necessary In pediatries it is froquoiith reported to, but in adult practice 
it 18 not so often used, being refereed for emergencies when patients 
are unconscious or for one rcison or another arc unable to swallow, and 
m the treatment of the insane 

By Nasal Tube — Wien tlic patient is unconscious or insane, a nasal 
feeding tube is easier to piss and le«s apt to enter the trachea than the 
ordinar\ stomach tube 1 or this purport a tulio of No 20 French size is 
employed The patient, properle protected and with anus restrained 
either b\ a restraining jacket or sheet, is placed in the supine position 
The tube, well lubricated avith olnc oil or some other simple lubricant, 
19 passed slowly into the nostril As it passes in the patient’s breathing 
should be watched for evidence of einbarms«mt nt such as coughing or 
choking The fluid meal should not he introduced until it is certain that 
the end of the tube has entered the atomach Frequently when a tube 
docs enter the larvnx it ma> gi\c no apparent discomfort to the patient, 
but one can usually hear the breath inhaled and exhaled through the tube 
It should under these circumstances be avithdraavn at once and another 
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attempt made to pass the laiyux Forty to 45 cm is the approximate 
distance from the nostril to the etomach The technic for passing the ordi 
nary stomach tube la the same os m la\'isp, described under that heidmg 

Wiere haste is not imperative, a preliminarj lavage is beneficial In 
tho insane, particularly the dcpressives gastric motilit\ is, as a rule, re- 
tarded and this preliminary lavagt by cleaning out stagnant and fer 
mented food and accumulations of mucus, promotes a better tone and 
sccretorv function 

Any food that is sufficiently fluid to pass throiiji sucli n tube may 
be used As a rule it is better not to completely fill tbo stomach From 
100 to <300 cc. should be cnmi_,l» flic most concentrated foods should 
bo gnen preference as the procedure is disagreeable and a severe strain 
on the patient and should ^ repeated only as often as absolutely ncccs 
sarv ililk and cream, beaten up egg« cocoi cream mips and gruels 
are the common articles used Lactose adds considerable caloric value 
to such meals, also whisky and sherry when not contra indicated 


DTTODEKAL FEEDING 

Einhom and others ha\c for many years u ed tho duodenil feeding 
tuho in treating gastric and duodenal ulcer and gastric atony I xeopt in 
ulcer high up in the hodv of the stomndi the yvnter has not had any 
personal experience with this method J^otwithstanding the many fayor* 
able reports on this procedure he helit-yes that the principle is wrong 
that whatever is gamed in rt sting the secretory appiratus of the stomach 
13 lo«t in the «pasm and irritation flit tulsi must constantly excite Tlie 
loss of gastric digestion and its clfect on nutrition mu t bo rt'ckoned The 
psypliie reaction of many patient** to this form of treatment is not good 
Tho passage of tho duodenal tnl>c for purposes of alimentation is 
accomplished ns de^trilied under Duodenal I avage F inliom s proecdiiro 
for the feedings ns described by him is aa follows 

The food is usually pycn cycry two hour* right feedings n dav The 
standard food is milk (7 to ^ oiincesl one raw egg and a tahle«poonful 
or two of ]acto«c The lacto t sometimes creates diarrhea and should 
then be oinitt«i In some ca«c« where it is essential to see that there 
is no losa of flesh, butter (1 to 2 drams) msv be odied m eycry alternate 
or in each feidmg It is then neees arv to add a teaspoonfnl of fine 
flour to each feeiliii^ m onJcr to bind the butter and effect a thorough 
mixture Only a fiw patients cannot stand the milk, the latter creating 
such a di tiirbanee that it rmi t l>t eliminstetl Such patients fell you 
that flay neyyr could tike milk amwa' Here, in tend of milk yvater 
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Tlirec Da^s (follnwm;, nlwvp four I)jit No 2 

r \1 Ml kin»l« of meat in nnj form at lcn*t twice a day 
Only one puc^ of bread with nch meal 
Only one Sfii/i/l jtotnto once a dii 

Only one table poonfnl of nee or macaroni, at meal when no potato is 
eaten 

bat f.rtcn \t„ctnbb« without flour paiiee< 

Oe erts of fruit and j,ehtin, but no pa«try 
Fat ^c^y little siipar 
I ee no milk fii;n»r 

Milk taken in Finall quAntitie* only if at all 

On completion of Diet No 2 return to Diet No 1 

Note — It H belt to eat three or four lime* a da> Tea and colTec n cd 
necordinp to ones hnlnt 

Tlii« nltcnintinp dut lioiiM 1 »p ndlicrod to for two or three weeks 
and then the pitient nllouiMl to return to hi« rijOilar diet for a week, 
followed li\ n week of the ftltcrtntiiifr diet Then two wctk'i of the npilsf 
diet to out week of the Altcnmting It would !« well for the patient 
occasionally to return to this system cicn after lit appears to bo cured 


OAVAOE 

Tlicro are di«ca»C3 and einerpeiicie« in which feeding b\ tube becomes 
necc <>ar^ In pcelintncs it ih freqiiciith roorted to, but m adult practice 
it 13 not 80 often n«cd, iieiiig rf>«ncd for cincrgencits when patients 
aro micon«icioiis or for one n.a«ou or nnotlicr art unable to swallow, and 
in the trcatniciit of the iiisatic 

By Nasal Tube — Mhen the patient la unconscious or insane, a msal 
feeding tiilx is easier to pass nnd lc«s apt to enter the trachea than the 
ordinars stomach tulio I or this piiryio-ie a tnl>e of Xo 20 French sire 
emplo^cd The piticnt, properU protected nnd with arms restrained 
citlier by a rcstniuun„ jacket or «licet, la placed in the «upinc position 
The tube, well lubricated with oh\c oil or «omo other simple lubricant, 
is passctl slowly into the nostnl As it pi« es in the patient’s breathing 
should be watched for cMdence of einbairiiasimnt such na coughing or 
choking The fluid meal should not be introduced until it is certain that 
the end of the tube has entered the stomach Frequenth when a tul'c 
docs enter the laranx it mas pvc no apparent discomfort to the patient, 
but one can nsnnlh bear the breath inhaled nnd exhaled through the tube 
It should under these circnmstances be withdrnirn at once and another 
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entertained lajmcp as well as inan> ph^wcians that in ph^^lcal tram 
ing lies t!ie kej to henlth It la am true that mo t people in ordinar} 
life exercise tuo little and tint manj ills m part at least, are caused b\ 
sedentary habits. But that defects xiliicb arc the re ult of lifelon^ habits 
or inherited structural ahnorimlities can iiaunllt be rectified bj means of 
corrtetiTe ealistbcnics is nnt intircK true \s a matter of fact, there 
IS a verj definite limit to what can be accomplislied bj tins form of treat 
ment, particularh for pUitnts no longer youn^, Perhaps a gnat deal 
of the hciietit den\ed from physical trunnig comes through the mental 
discipline inrolycd Ihe pytient yyho cm be inducid to arise fifteen min 
utca earlier each dnj in order to indulge in a set of exercises folloyyed by 
a shoner bath is yerj apt to go ihrooji the day tarrying yyith him n 
sense of fitness that is not conduciyc to shthfol habits of mind and body 
llany patiuits after a course of frmung in order to escape the grind 
of it all but realizing throneb tla txpenenee the benefits to be denyed 
substitute the ontdDor sports and octupatioiis and this is indeed a happy 
result 

Indications for Corrective Exercises — The mdiciitions for corrective 
exercises m gastrointestinal di eases arc w fol]o^^« Ocneral muscular 
asthenn m yihich there is CMdciicc of n h>u< ring of the intra abdominal 
tension, yvith a resulting yiscenptosis and atonu of the stomaeli or intes 
tines constipation of the atimic yancty and spistio eonstipition that may 
be swoiidari to ptosis or other <tnict«ril dtftcU In simple obstipation 
there IS less mdieition for this training except as a ineanx for strengthen 
mg the muscles wliich indirectly licl[> m the hnd act of defecation In 
maiij ca es tint present irregular gitromtc tunl ^niptoms that an. 
supposed to be reflexes from a dirontc appendmin but in yvLich a history 
of definite attacks of acute appendicitis is licking such treatment com 
billed Milh a regulation of the. diet yyill nat infreniu.lith obymte '»urger\ 
In chronic ippniclieitis wlicwc there is no doubt of the diagnosn but 
nhcrc operation is refused dtfcrrcil or contra indicated there ctu lie 
no objection to general tmu cili themes but tlio c ‘•pi'cinl alKlnmma! 
exerci es should be nyoidid yyliich mi.,ht cm c trouble in the lower right 
quadrant becaii e of undue prc«» lire < r trauma 

Tlicse same limitations apply al o to gall liladdcr di ease \\ hen by a 
proce s of iliuiiiiatiou a gillhlidder is wspre/ed of bcin^ the cause of 
an irregular tjpe of iiidigistum hut yehere no direct eyidenee f gill 
hhddcr inyohcment i ohtninable and in the. al eiwe of a hi ton of 
scute nttiek iniproytiiK jit m the general crndilioii ivill frequently !« 
undo po ibb through jihy leil tniniii„ and the gall Madder will lie. 
proyed innriceut. One wnitll liardK cirt t«» tike the re pin ibility of 
onlcrin,. strenuous alxliramxl cili themes in a ca-^ when a gall Madder 
is known ty M di i i«isl hut piilin,^ operation such patients slioulj be 
cncoiirigcel ti do settingup exerci e* ordiinry liou cwork or the ligliter 
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bnr?r\ or pci flour or MgrtnWi milk lm^ be 8nl>slitiite(l ^Vlntcvcr 
13 fed to the piticnt must Ik of blood ttinp< rulurc — Jiutbcr cold nor hot— 
and It must L)C {jUen slowls 

‘ \\ ith tx^ini III tlif iiif fliod of fidltiig apiju 1 he ttnipenitiirc imi t 
bo just right The food introduced must Ik; free from tliick pirticlis 
All the food shoufd he stniiiid bcciu«i iti piiniiij^ tlirougli the long fine 
tube the hittir Mould fisiK liccoinc oloj^?*<l if this precnntioii ttorc not 
taken Iho smidkr the tulie tin plci«inttr for the pitunt, but, on the 
other hand, tin inurt diflicult tin hnndhn^ of it \ftcr eich feedm'’ 
btfort closing the stopcock, a little water and tlicn eoint, air siioiild bo 
injerted in order to keep fht fulw aluais tmpti Jf one ja not carrhil 
to ckm out the tidH. willi water and air, the end bceoincs cloinrtd m a 
da^ or (Wo, and tiit tula, has to Ik; tikcii out and replaced, with n groat 
dell of iiipoinenKjKc to tin pitniit, ns well ns to the doctor niid mirsi 
ntul that tnlie is often «poilc‘d Wlnre pitieiits arc under strict swptr- 
M<ion, notlinu of that kind happens It is ainipl^ technic when it 

occurs 

Ili( tulK IS hft in jK rnininiifU diirin^ tin <our«c of this triatmcDt 
niid the piticnts mouth should frcpuiitU i>e wa«hc<l out with wine pood 
mouth wish If the e pstitnis do not t it niutlniij,, fberr is notbuig to 
clcirisp off the surface of the tongue, and it is ^(r^ essential that that 
sliotdd ho kept ckan 

Outside of the feeding the p itu nt is giitn a pint or a quirt of «ihnc 
b^ the duodcml tube Hit sdiiic mav K ^iiin either with the sinn't 
or bi connecting an irripitor to tbo tiiK Die main point is to let 
fluid run in slowh and at blood ttnipenturc If the pitunt docs not 
hko that, It mil Iw feuen into the rectum bj tbc JIurphv drip method, 
for tbo bowels absorb sdinc serj well Ihc food is the Mfal thing Br 
this method we accomplish perfect nutrition and cicritlung is ulihrcd 

''It IS self understood tint mam other mitrilnc materials im\ bcgiren 
through the tube, proTieled llio do not clog up the pipe Thus all kinds 
of soups (beef, legctablc or ctiirn), iKxf juices or extracts likewi e fnut 
and legetablo juices tbni gnipJ , emulsions of nuts ant! sweet nlniond , 
condensed or dried milk (dissolitd m water), fine mnt jKiwder or wreat 
flours well diluted raaj bo emploetd One pretunition should he repeated, 
namclj, tliat eier\ thing gneii through the tube, must be «tniiicd ’ 


CORRECTIVE EXERCISES IN GASTROINTESTINAL DISEASES 

iJTle*W}dicitions for a course of corrective oxcrei^cs should be as defitut® 

as the indurations for anv form of tre itmrnt ‘NMien gnen in a gynmimun 

it IS an ex^LSe'^ procedure, time^nsiiming and irksome to most people 
Is not a few ciscs it is contraindicated There is a prevalent belief 
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fear Important as this is to the individuals moral welfare it is in 
finitely more so in the interests of body function Lnnfts that are limited 
in expansion bj droopinj, ahoiildera cannot bo tlioroiighl^ efficient The 
hws of gravitj and of the inclined plane arc opcntiic walhm the abdo- 
men as clsenhcre and nherc the operitton of these Jans is embarrassed 
through faulty lines of force impaired fiiiietion can oiiU result 

Ihc correcting of postural defects pre cuts miiij difficulties Call 
mg the attention of tlic intelligent patient t<> his ibnormal hodj contour 
will occ'ision'ilH help as a start bnt the actual training is long and tedious 
It should center hrat on the spim and those ctcrci es which tend to 
strengthen the trunk muscles are to be pushed attention given to the 
proper training of the diaphragm and tlie muscles of the chest particn 
larh those that act m liftiOp, the Tibs The parallel lirs swinging rings 
rowing machine and pulley and weights are the apparatus best suited 
to this purpose But when an instructor is avnilable, settingup calls 
themes, Indian club and wand drills fencing and boxing are to be pre- 
ferred to the apparatus work 

Carnage — Ihe teichmg of groccfiil eisv cirriB,.c is eren mon, diffi 
cult than the correcting of postural defects Dancing should help, but 
it does not seem to Swimming doc« however, po>sibl\ Ucan c of the co- 
ordination neccs<arv between tlic breUhing apparatus and rhvthmical 
use of the legs and arms When pitiontsciu bo impre cd with the irapor 
tame of perfect courdinatiou in w ilking and dancing as tliev tire earli 
in learning to swim, it is not so difficult to niodifv their bad habits of 
carnage Too little attention la paid to the swing of shonldors and arm* 
and to the tjpe and rate of breathing suitable for the gait or stndc of 
the individual 

The average peison in his ordinarv routine of life even though his 
occupation be a more or less «edcntarv one makes considcrnblc u«e of 
the mu clcs of his arms shonldtrs and legs Ihe act of sitting erect all 
daj makes inanv demiiids upon the mnsclc of the tnink The aMominal 
niii«elca, howeur arc usiialK niglectcd as well as tho c of respiration 
Ifith true and anxiharv It vvould ixm therefore that if am tune is 
to ho spent in spe-cial liodv training lhe«e pirts should receive first coii 
sideration parficularh iii gn tro-iiite tinnl practice It will lie cen that 
tlie exercises illustrited (Fv 1 ) biir dirceth on the aWnniinal muscles 
and tho t of the reipiraton apparatus Tlic trengtheniiig of the ab- 
dominal muscles through cxvrci e is do irable because of the resulting 
incnaso m intra altdomiml iin ion which is so often reduced liecnu l 
of lax abdominal walls This is important hut quite as e««cntial to well 
being IS a normal tone for the hollow organs within the nMoracn WiiK 
we cannot hope directh to reach the mu ciilar foats of the<e oigans through 
exercise the deep mas age that thox receive in the e special abdominal 
call themes does seem to help considerablv This autoinas>age is verv 
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outdoor 8 port« II%iKrtliolestcroliinift js apt to obtam ulicn oxida 
tion IS promoted as it is b> t.\trci<o, and this is desimhlc for tlio c of 
this ImbiU 

PcUic disease* IS usualK a contra indication In am of the general 
diseases m i\liicli lo s of is a feiturt, or where there art an\ 

inflammaton lesions pn ent, exercises should be ordered with gnat 
caution 


Ulcer of the stomach is a surj,ical problim liecntisc of the dinger of 
perforation or the possibility that siidi an iilctr mai be carciiuunatous. 
Special cITorts at alxlomuinl exircHi nn. htrt obvioiislv contra indicited 
Hut eien in tbe c ou«ts, pending, opcnitiuii, tin gciicnil condition plioiild 
1)0 kept m tone and the circiilition mildly stimulated hi an adequate u«e 
of the general muscular system through the milder exert i«is — not, how 
ctor, during or immothatth following acute txnccrhitions This is also 
true of postpiloric ulctr, but in these eases siirgen is not nlwav* n^di 
cated, ns cincor is not hero n po«sihilit\ llic dnngir of perforition, 
howeier, is quite is great and one should K txccedingU careful m pre- 
scribing cxorci cs m thcsi ca«es, iiotwithstniiding the grtit Is'iiofit that 
such hjgit me moi«urcs offer 

lor the m,ura<tliemc uidnidiial whose postun. or carnage n 
or who suffers from nn\ degree of mMi«thcnia or who is inarkwllr on 
tcroptic, plnsKal triunin^ is of great u«t Hut llic hipochoiidriac wlm 
has not these physical defects to hlumo is in most ci«cs onl\ inidt worse 
b\ such attention to his bodv It max for n time divi rt las attention from 
medic ition, clcctncifi, and other such forms of trcitment, hut it as a rule 
only senes to hx las attention more iiitontly on his nnagimry di’Ci'e. 
The argument that plnsicil training can iit least do no harm m such 

cases IS tlicrcfori, not true It is far Ktler for thc&o pitants to be put 

at some interesting prtiducine work 

There 18 another chsg of piticnts who suffer from gastrointestinal 
disturbinccs, for whom plnsical culture can promise little, and set whose 


pliisical makeup would sttm to mdiciite its need tlie istlienic, niuniic 
oicnvorked young or iniddle^ged womin, occisionnlh of the proftssionil 
class, but more frequenth found stniggling for an cxisfincc os a shop 
girl, scimstress, or t\cn a factory worker In these cisos some endocrine 
disturhanee or deficicncs is tisnilh apparent but difilciilt of clissiflcifioii 
Here rest, hyperalimcntition and consenation men«nres should pre- 


cede any attempt at plissicnl training of men the mildest n itiire 


Posture — The erict eisi posture of the strong heilthv person is lU 
marked centrist to that iisnallj asstaned hj tho one who«o monlc is 
lowered through functional or organic distiso Out of the first requisites 


to health is the individuals pride and confidence in his bod^ ns a ma 
dune and tins is usually reflected m his posture This need not appro leh 
that extreme attitude of the pugilist, but it should at least not siigpCst 
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fear Importaut as this is to the individual s moral welfare, it is in 
finitelj more so m the interests of bods function Lungs that are limited 
in expansion bj drooping shoulders cinnot bo thoroughlv efficient Tlit 
laws of gravitv and of the inelmcd plane arc opcritiie within the abdo- 
men as elsewhere, and where the operation of these laws is embarrassed 
through faulty lines of foree impaired function can oiih result 

The correcting of postural defots presents manj difficultic Call 
ing llie attention of the intelligent patient to his abnormal body contour 
will occasionally bclp as a start but the actual training is lon^ and tedious 
It should center first on tbi, spine and tbo c caereises which tend to 
strengthen the trunk muscles are to be pushed attention giieii to the 
proper training of the diaphragm and the iini cles of tho che t particu 
Jatly those tliat aet in lifting the nbs The pirallcl bars swinging rings 
rowing machine and pulley and weights arc the apparatus l>cst suited 
to this purpose But when an instructor is available settingup calis 
themes, Indiau club and wand drills fencing and boxing aro to be pre- 
ferred to tho apparatus work 

Camage^ — Tho teaching of grate lul ti«\ tarria^c is i\cii mort diffi 
cult than tho correcting of postural defects Dancing should help but 
It dies not seem to Swimming dots however, po»»ibly because of the co 
ordination necessary between ihc brcatliin„ apparatus and rhvtliniical 
use of the legs and arms U hen patients can be impressed with tlic iinpor 
taneo of perfect toordination in walking and dancing, as the\ are carh 
in learning to swim, it is not so difficult to loodifv their lad habits of 
carriage Too little attention is paid to tht swing of shoulders and arm 
and to the type, and rate of breathing suitallc for the gait or stride of 
the individual 

The avenge person in his ordinarv routine of life, even though his 
occupation be a more or less sedentarv one mikes considerable use of 
the muscles of his arms shoiihlcTS and logs Tho act of sitting erect all 
day makes maiiv demands upon the mu clcs of tho trunk Tho abdominal 
mustles, howcicr, are u«ualh ne„Kcte^ is well as tho e of respiration 
l>oth true and auxiliarv It would ctni therefore that if anv time is 
to bo sjient ill special Ixwlv training thc^ parts should receive first cnii 
sidcrntion, pirticularly in ga«trointe tuial practice It will bo seen that 
tho exercises illustrated (Fi,, 1 > fear directlv on the abdominal niu«cles 
and tbo e of the respiraton apparatus. The strengthening of the alv 
dominal muscles through cxerci e is de irable beciuse of the resulting 
increase in mtra abdominal tension which is so often rwhiced bccau c 
of lax abdominal walls This is important but quite as c® cntial to well 
being 18 a normal tone for the hollow organs wuhin the abdomen ^nnle 
wo cann jt hope directh to n oeb the nau mlar ci its of these organs through 
excrci e, the deep mas age that thev receive in the o special alxlominal 
call themes dws seem to help considcrablv Thi« automassigc i« verv 
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nnich more cfiiciciit in jiocimipliaJiinjr this n iilt tlinii is the pounding 
nnd Ivnc^(llng admiiustiml In a ina« ciir It is rnsoiiahlc to expect that 
the circiilntiun of the idood in the nMoiiien is then. In «tiinuiated ns well 
as (he flrtn of iiniph and otJier jtiKcs jimmotid 

In prcsenhmg abdominal exorcist it is dilTiciiIt to estimate corrcctlv 
a pitiout 9 toliruuo lufon? he is trud out A\hcn the tn.itnicnt can le 
puen in a pjinn i«iiiin iimhr a coinpitcnt director this is i isih nrraiigcl 
I or homo trt ttmciU n ithout smh supers isinn ii ilnrt similar to tint which 
IS liorc ilhistratctl (I ip 1) cxn lie utilind ‘^tmlIlf, with «c\cral movc- 
mento, the pntirnt s}iauk] pTxdualli «icrej«e the iijimlier nf exerti ts each 
dnx until a tolerance is cstablislnd llu cirK innniing on arising is hv 
far the bc«t tiiiic of d n for this p< rfoniiiiiet or wlitn this is not pnctical 
it can be done an hour In fore Iiiiiehettn or dinner — iicier sism after eating 
and ne\(r just Kfori ixtirin^ It is uluiiss well to follow the exirci cs 
In a shower — cxdd if a pit isuit n ulioii is obtained Hut this shmihl mt 
bt, iiisi led on as it ofTcrs no pn it udvatifagt A bn«k rulnlown with a 
conrso towel will pi\o quite as much nnctioii ^\hen time will permit 
a few minutes re t m tbt supim jMHition with a conipktc nlixmg of 
all muscles should follow the CTcni«ts Ihititnls should l>o unprc'sed 
with the importance of Icimiiip )iow to relax whin resting at an} time 
riiero IS nothing quite so import iiit to pmper inii'Cirl-ir ftmction s* 
plijaical poise and graceful cis\ cimope tliroiigh tins art of complete 
bod) relaxing 

Fio 1— ^CMuixAL Excscisrs — McX'oiiRN Mchiod (Coiirtcsf of McCowm* 
Oymnasium ) 

SET XO » 



EXiicU* Ko 1— D tbl r Lie ft»t e J<nt be k h S it yo r ilSei p Iro do* "^*^*.* 

deep tlow iDb 1 lie r I f h ( blfk bri (I t r r ibd me In i d I ml ( P*’" 
nith eb Idem t tbe So —bold breetb f r 8 «e«o d Exh le. retur Id( to e i 
po itio lurnl g ptlm* d now d 
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£x*rcU« Vv 14 — >rom fl>l poilU o d •! ld<« I*c* *prMd <lrct» rifht W Km 

tllT I # t>«l l*d Ri k< ( » rs<n[>l*4» fir le wllh«iil I hlsf floor *<lh fool 
ExoreUi Ks 15— K m fl l |M III s k d ot Id If prnd oporl * la No Id dnio I l< 
lt< knro (liCT to* poi (od nako o ronpUio tirdo vilbsst loucblac floor 



Cxoreli* Ks 15— From flsi pc III btod •( sidoo ) f tp ssd op* N r*'** ^ > 

(I (Is Ihtni w 7 f om M h oibor tnakior s coDplel rirels vllh t all t lol> I *'”'1 
tbs floor Xam i IT t a p i lod 




SxareUs No 17 — Fr m flat p Itlo b nds at Idea I Is both 1 ga togetbe I tbs WfN 
m k e a oaiplet* d Is s tb t I hi ( tb fl or beep k stiff s"^ t ea p i 
Czsrclis No 19— F m fl t poitt so b d %t Ides «l I b th t f t gsthor lo lb rUbN 
m VI g a 0 mpltt cir 1 with nt to bJog tbs flo la No 17 Ks p k sea I ff and t 
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Excreli* No 2ft~L < g i i m 
bf d *Dd b Me t «*rd tke 


b It d f Ided beblod en the im 11 f the b»(k R* " 


ORTHOPEDIC TREATMENT OF VISCEROPTOSIS 

Tilt orthopedic treatment of Aiaceroptosis and h^potonlClt^ of the 
gtomacU and colon i« a subject on nliicli authorities differ widelj as to 
its value, Its indications and the particular methods of application 

It 18 non gencrillv recognized tliat m visceroptosis v\c arc not dca 
mg with a definite disease The complicated sjndrome that Glenard 
described and which became associated with Ins mme is a collection o 
dyinptonis quite irregular, some of which come about through mcflianica 
embarrassment to the functions of the several organs involved, and some 
of which are the expressions of vicioiia circles that extend far afield fr(^ 
the digestive apparatus, including as thej maj and j,enerallv do tne 
endocrine svstem and the sjmpithetic and svstemic nerves as well as tne 
organs of circulation and respiration It is, therefore, obviou«lv i® 
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possible to fomiilate an^ standardized treatment for tbis complicated 
condition 

For one patient a rest cure maj be indicated for another corrective 
cTcrci^es mu offer the moat, and othera do best on simple medication. 


T •** 



FiQ 2— Sinotnio Pad 


In not a few, a combination of tbe e procedures mar bo roecMair Ifcarlv 
all of the patit-nts who suffer fnun nu dijmc of ptosis of tin. abdominal 


organs obtain some relief from the ii t 
of corsets abdominal bindacos or 
trus 08 It would bo interesting to know 
just how this relief comes nlwiit llie 
w ritor has fitted manv hundreds of the «- 
appliances by the aid of the flnoro eoj>c 
and rare)' has he been able to demon 
strnie at tho time of fitting at lejst 
anj appreciable difference in the leul 
of the stomach or colon due to the sinv 
port Ihe intni abdominal pre sure is 
of conr L omewliat incrca cd and this 
iiH\ ca c ter ion on tlio nnchirage of 
tilt organ« iit this w iv relitving a 
source of nervt irritation 

There 13 little que«tion but that 
such support n««i t« iii graduiM' trim 
iii^ tho jnovabU organ* to a higher I« ic! 
and thu« to Ufti r fiinctinii Hut this 
d<x« not txphin the quick nJuf «<» 
main of the t patient* oltain wlitn hr«t 



fitted with supjxirt It ««ins hanlK j" ilK tint p*Tchd)g\ tan evplam 
U nil 


Tho principal rcipiisitc* for am alslonUTul "upprirtcr art* that the 
pressure cvertM hoiiM U applied low to tlie nbduminat wall, that the 
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direction of the pressure be bick and sli^litl} np, and the supporter so 
constnicted that no coiiiitc rpre^sure is hroiij^ht to bear on the midillc or 
«PI>cr parts of the abdomen Thc<e 
requirements are met in man) of 
the coritts that arc advertised for 
this purpose (Fip ^)), but in some 
makes the lines of force receive 
kss attention than tho e of svm 
metrj Rut it is not nece««arv to 
(listTfr^ird cntirtlj tho requue- 
imiits of fashion As a maUii 
of fact, the straight front cor it 
of tho present mode is not at all bsdK dosipicd for purposes of sup- 
port 



1^0 4 — rATTis't roR Cl niNO Rose 

lU’sn'.fiL 


Rubber webbing should never be used in corsets or supports that ex 
tend above the level of the uiuhiliciis, ns pressure above tins level, wn 
though It IS light, IS m the wrong dirtction and is 
verv apt to offset anj beneficial pressure from below 
Rublicr webbing is not the uleil material for the 
purpo c, even whin it is confineil to tbo lower Bbd>- 
men It «oon loses its elnstioitv, is rot wnshabh 
and IS nncomfortaUc bocanso of its weight and tl« 
beat it develops 

For thm subjects witb scaphoid abtlomens and 
prominent hips n large pad fitted into the lower 
part of the support is i<«cntial Tho pid (Fig 2) 
nstd L) the vvriUr is mnde of wool and cotton felt 
remforccil bv thin fiber lionrd It is seven inches 
wide, four indies high and one inch thick, rounded 
on its lower Iwrder to ht into the spice just above tlio 
pubis and between tlie «>pinc8 of the ilium lor men 
some form of bnido,.o is iisuallv selected, although 
rarclj, where postvirnl defects are citrenvc, a modified 
cor«iet mnv l»o neccssnrv bor stout women a cor«it 
is best and is usually dtmnndid b) tlic«c pitionts for 
esthetic reasons Thm vvomcn niav wear cither a 
I JO j A Practiim orcorsit, but tboso with scaplioid nbdompns 

SlPPOBTINO CORSCT ... ' , * f i Uv 

(rourtesy of ikreor probablj Supported Kst b) a cors-ct rcmforccil nr 
Pros Co > ft pftd similar to tho one descrikd 

The Rose Bandage — The Rost moleskin adhe«ive 
Tjandago (i ig 3) is an excellent form of support for temporar) u«e whih 
waiting for a permanent supporter to bo made It is not possible, however, 
to keep this on the patient much longer than a week heenuse of skm irrita 
tiou Heavy adhesive moleskin is supplied m strips seven mclics wide and 
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tlirec feet long It IS to be citl as illustrated (Fi^ 4) Before cutting 
out the pattern tbe material should be gently warmed and the strip of 
cIiLCSccloth that protects the adhesne sur- 
face removed and then lightly replaced 
The plaster is doubled over in the tWitcr 
with the adhesive, surfaces folded in The 
cutting IS then done with one stroke as 
illustrateil in the drawin^ bj the dotletl 
lino (Fig 4) The cheesecloth is theu 
removed from the three pieces 

The patient, stripped to htlow the 
waist stands with his back against ootne 
low piece of furniture such as a desk or 
the footboard of a bed This should not 
bo liiphcr tlim the patients buttocks 
kneeling on the floor m front of the pa 
tifiit the operator places with liis right 
hand tho middle part of the mam piece 
of plaster on the lower part of the abilomen and with the hand fltttoncd 



out ho makes pre sure Lack and up Thro reaching around the patient s 
bod\ with his left hand he grasps the end of the planter that is on tho 
patients left side and pulls It back and 
adjusts It ns tightlj as possible as far 
across tlic back as it will reach Then 
with tho <anio hand ho takes tho other 
end of the plaster (on the patient s right 
side) and pulling it back and up laps 
It over the other end on tiie patients 
hick constantly keeping hts right hand 
hrrol} pres ctl in o\pr the hapoimstnuni 

Tho ren nforcenicnt strips are then ^ t ' 

|ilaeed one on each fide m front at an ^ 

angle as illustrated (h ig 3) the curved i 

each pointed up and back jmk 

The lower the in front 

1 $ then trimmed so that the pubic hairt _ 

am not loclndoj an, mom iLan la nco- ocro.nao luaaaot 



(Courtesy of ‘?tonu Support*! 

Corsets and Supporters— In design Cwi 

ing or selecting a eor«ct there arc w 


oral important points to coiisiler On general principles it is well 
to have the luck hiiilt up ai higli as po •ilte This amingrmrnl pres 
auppirt to the spine and helps tn keep the enrw t from riding up the upper 
front bonier ihoiild be cut fairlv low e«peeia11v for tho«c women with 




2'>4 PKOcrnuRrs in oastiioi mi roiog\ 

hrfn brcist de\ilopnic«t flicrc is no objection in tbc«c cn«c<i to lurMlv 
ndjnoteil Ims^u its For tbin nomcii the nppt r f n»nt Itonlcr nnj be made 
bigli enough top irtl\ co\ er the bnn^ts but tin upp< r part of thc®c oir^cfi 
should be mndt loo e \ skirted eor>«ct is npprw nitcil b% tlio e who i, hips 
and thif,hs an. largi, ns such skirtin^ helps to kiTp tJic cor^tt in place 
when the pititnt sits doun Wlietlur the clo CHlluck cor'd \ntli front 
lacing IS an adsantngt our thi mtial form of bicVlnciiip, and front 
citclus IS a qnrstinn Hu e!os(,d hick corset mn> lie of some u«c in tho c 
eases that require additional support for the spine Some corset makers 
of cspcricuco belicic that a closed hick psc's bttf« r support to the sacro- 
iliac joint which so frequenth gives trtmble 
to those of lilt liiibitits inttropticiis, but it 
iH \< rj doubtful if am cor 1 1 c m ofTtr much 
sup]Kirt to tins joint unless it is reTnforced 
hi strong hroiid straps especially dc igntd 
for this purpo i ^Mlln a pad is nceo *ary 
It should Ik. plncctl as low as possible, with 
tho patient standing the lower lordcr of 
tlu pad should Is nl»>iit a fingers brciJtli 
nlwto (ho pubis 

There arc niniiN makes of Uindagcs to 
be bad (Fig 6), ncarh all of which arc 
satisfnctort n« abdominal supixirtcrs But 
some ore imncee«»anh bony stiff or diSl 
cult of adjiistnu nt In selecting a bandaste 
these points should l>o kept in mind Bur 
uhilita should l>e sacrificed to liglitnc« , if 
the requisite pre«suix can bo maint lined bv 
the lighter baiidnge Patients prifcr this 
Fiq 7— a SiiiPix Ei^wo **‘®*'S*‘ ‘t futnil nion. frequent re- 
a&oomivai TIa^diof ‘.xap ploctOHiits I la writer has u cd with sonic 

rASTENFT) TO A Tair OF tTii succcss n icrj light bandage that can be 
LETic Drawers «iiai>-fnsteiied to a pair of nthhtic drawers 

(1 ig 7) 111 this way obviating the rubber 
perineal straps that are so objectionahlc The drawers should fit tiglith— 
a sue smaller than tho o that would ordinarih be. worn bi the I" 
ticnt 

There arc seaeril forms of trussca used for this purpose, but the' 
possess no ad'antngc over the other forms of support and are not *0 
comfortable Thc' rcquirt frequent adjustment that the patient is not 
competent to attend to 
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ESOPHAGEAL GASTRIC DUODENAL AND TBANSINTESTINAL 
LAVAGE 

lu esophageal obstruction >\liere there w much dilatation, a regular 
laaago is not only of couaiderahlc comfort to the pitient but improvement 
in tho local conditions will frequenth result This is particularh tnie 
m cancer A\ licri, there is more or less iih eration the removal of “louglis 
and stagnated food at regular interaals is a bi>on to thc«e sufftrera life 
can be made more endurable for them and not infrcquentlv prolonged 
Tlio regular avashin^j out of a dntrtiuiliim is also n ii cfiil procedure 
AVIien a stenosis is of benign characiit the benefit is not alwaas so ap- 
parent Blit, c\ui here, tho southing of the infiinicd pirts bv lavage is 
a help This is true also of tin dihfition which ina\ result from cirdio- 
spasm In •caeral such cists the writer ha through lavage been able 
to increase the diet and to di conlimic diliting instrumentation It is 
needless to urge great c intion in this pro«c<l‘t?i A correct diagnosis vs 
of courso Cbftc ntial litre. the\roa .anhirdlj be dispensed with 

Esophageal Lavage — Ihe Uilinic of caoplngi »l laia^c is simple 
The tnhe should be a soft one No tiifniichin in with chi cd end and 
largo side fenestrations \n old stomach tube that has seen much sen ice 
and has become tlibhi and ifl through con tanl Nnling metta these re- 
quirements A pla s or hard nibl>cr funnel tlio Immn of tho stem of 
winch IS as hr^o or a littU hr,.cr thm the liimeii of tht tube, is fitted 
into the cud The di«t!nte fr in tht inti ors to tlie most deptndent part 
of tLo dilatation or < 1C hniiu lucn noturatilv determined b) \ rav and 
lucasuriiig bougie is plainh iinrLcd on the Uibt 

The pititiit propirlj pntcttdl b> tnwtls nnd rubber bib 13 seated 
on tho end of n low Unch or ooneh thcopentor standing at his right side 
with his left nnii nl>out tin putunl a lu id so that the Itft hand can lie 
laid with the tiiucrs lunnodiuuH in fn nt of the patient a mouth itli 
lus right hand the opirator hi Ids the moistened tube six inche? from its 
di tal end Ihi pitnnt is told to ojwii hia iiioutli widely nnd to protrude 
his tongue TLi tuU is then gintU iiitrwhiccil at such an angk that 
when It strikes the phirinjeal wall it is turned down Tlic piticiit is 
told to the lips liditK Im not tlu tiTth and to go throuch tin motions 
of swallowing, the operator at the same time genth but quieUv pa «c3 
tlu tube past the glottis and di wn into tlw, sac ns far as it will go but m 
no ca 0 Is \ond tlu dipfli mark on the twK Tlic patient is then gentlv 
pushed Inik into tin iipini jn iiion and ntated to his right side Tlic 
funnel end of tlu tiiU is then I wired tufa the rectptaele whieh has l>ecn 
plaeetl at the side of tlu 1 m h for the pur| a o Too miali lowering will 
call e uii lue sucti m and possibli injiirs If the emtents cannot I* emp- 
ticalmthi wii\ cr h uild the tnli I ■comi cl n it nnre than 100 c c. 
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of n warm soluhnn of Incnrbonatc of eocia i 3 tbcn poiirctl alowlj into the 
fuiiml wliicli IS ni til 011 I 3 an indi or so nlxi^o the lc\cl of the inontb 
Apiiu It 13 lowcnxl for farther siplionage It may be necc'i 5 ar\ to mjcct 
and siplioii in this tniiiiur ninny times Ixforo one can ho sure that fbc 
»u IS ckiii, hut lUMr iiion than lOO cp «hoiild he introduced at a 
time I’atu nts can l>o tniijit to hold the tube at tlic proper k\el by closiop 
the teeth ^eiitU on it, thus freeing the operator g left hand ^Mien the 
sohition is Itnilh ritunu'il ren^oiiahts clinir 20 to 30 cc of olive oil 
mixed null J }rm of hisiniith sulwarhomtt should be introduced and the 
tubc<)uickl\ \\iiIidm\Mi 

The fn^piciicv «ith xvliich this tnatment should he pi'tn depends on 
main conditions In enremoma with ulceration, onco a dav is not too 
much Patients boiik times dime so inneh comfort from it that thev 
pncticc the wa hiiif, thorn'>el\(s licforc Inking an\ food Ilns of course 
IS not advivahh An iiifelligiiit attendant, howi\er, n« be taught the 
tcclinu, but onU win ri tin dilatation is not extreme, neier when the sac 
19 of a dncrtuulnm and nt\cr when there is rvidenec of much ulcera 
tion or of blictlint, In ekaiiing. out a dnerticnlum, a smaller tube should 
bo used a eiry soft rubber catheter, >0 18 Trtnch, lonj bt necessarj 
It max roipnrt some mnmpulation before one enii he sure that the sac 
has been entered not infreqiieiitlv the opening into the sac cannot be 
found The fluoro«<.ope is lure a great aid, but this is onU po«*jblo la 
special practice or m hospitals. Smaller nmoiints of the soda solution 
are u«c<I 111 the 0 cu»e9, deptndmg on the sue of the sac, neicr more than 
60 CO at a tune and ncior niidir am pn<9nre 

Tins laiagc of the e«ophagiis should alMn\9 bo perfomaed with the 
patient li mg on Ins aide, ns fi nsion 19 thus reduced to a minimum 
a patient has Itiriicd to regurgitate eisili, it is well to hnve In® fir«t 
he prone on the lunch or couch with his head hanging oicr the side 
and thus to ciiipti b> griijti ns much as possible of the contents bcfori 
beginning the laiagc Tins vi|| occasionally saio time and the nnnojance 
of haiinj, the tube clogged up with mucus, curds or other material 
should not be nllomd for at Icist an hour after such a Invagt It is icrv 
much better to baie the Image done the last thing at night so that the sac 
IS allowed to rcraani cinpt> until the next morning Only xcry small 
amounts of tiic blinulest liquids are to he gnen fn tlio patient at the fir«t 
feeding follow ing such cleansing The diet in these cases is discussed else- 
where, hut the writer would caution against stimulating foods, even when 
fluid Lactose solution in small qii-intities at frequent intervals is most 
useful, ako diluted cream Patients themxches soon discoicr the kind 
and character of food tint will not pw Olive oil is innluable ^ 
small quantity should be siaallowcd before every feeding hoods should 
neier Iw icc^old nor should thev lie very hot Charged waters arc contra 
indicvtcd 
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Gastric Lavage — Owing to the mire exicl methods of diagnosis in 
tlie«o da%s and to our better under tending of tlit gnstnc functions in 
health and disease, gastric Image is employed vcr\ much k s often than 
It waa formerly in fact, it w seldom indicated except to clc in out a 
stomach decompensated either throujt lack of tone or ob tniction, or iti 
surgical emergencies It vas ftmicrlv used in what we now know to be 
neuroses such as bjperchlorlndna ind hiptraecrction In ga tntis it 
enjojed a vogue quite as extensile as the ni al douche did in the ‘ nasal 
catarrh’ of the same period ILe practice liowevir, Ins leen more or 
less abandoned for these troubles except lu isolitcd eases lo employ 
it for tho irregularities of ecretion cm liardh be excu cd when we con 
aider that wo remoic hv the e washings onh the re ults of an expcs«i\c 
or penerted secretion, tint the imdirlMiig can c is not, thercbi, reached 
Iho temporarv relief txpenciiccd hi tin c patients is prolnbli lirgilv 
psjchic In gastritis where there i« loiieli mucus production there is 
perhaps more of an indicntion but eicn here we mij do Innn in nran 
ing the mucus which nature provides as a proti'ction to tlic nillimed 
membrane These ca es can ns a rule be inatingeil o much better through 
diet, hygiene and mcdicil means It i» different in plihgmonous ind 
toxic gastritis. Hero there is rational call for the proexxliirc, and it is 
useful In extensive circinonntous ulceration lavapt give* eousidcrablo 
eomfirt through the rcinov al of slougln pus and ‘tapi iiit food and clotted 
blood 


Wion a stomach has become dilated through tho deficient motihtv of 
atonia, gratifjing rosulu through hvngc are al o po silk, which is only 
somewhat less than that obtaineil in the cvacuolion of the retention prod 
ucts of orguuo obstruction 

0 casiomllj tbc ritlcx vomitiiit, of toxic ori,^iii re ponds to lavage, 
as in the toxemia of pregnanes In pcptie ulcer, where the lc«ion is nit 
an obstructing one it is contra mdicnte-d 

Tho proccelurc is simple it earned out with due care and preparation. 
V nur«o or attindnul oaii however I traiwd to carrv out llic operation 
when it IS iwces irv to repeat it at frequent interval 

Tho tube Ik t suilcil for ga tne Invoce is ft wjft, cl > lal-end tulx^, \o 30 
French m size with side fene tntiona a gli<s eoniiector ta cno as 
a window a short section of addition il tulin^ and a glass finiiul all 


coimcctiKl t< .ether into a eoiitiimoiis till ft} proxim iti l\ 1 0 cm Jon,. 
The patient is seated on a low bukk a sUm 1 with all ei iistTictiiip. el thing 
removed from al»we the wai t Iwt adequaUlv pr tea toil with tiwils and 
a ruUier npnm V bucket e>r 1 1 in is placcel t u the t! » r immxiiatelv in 
front of till patient and e>u a table on tut side a lirge pitilur of warm 
soda solution is plaoetl where it cm I ea ilv rcoilieil 

There is « nlv one njit vvav to pa s a st^nincli tnl and aiiv dopor* 
tun from tho nuth.Hl will prove imlarra me The opiratcr slniill 



298 PROCI Dhm S I\ G \S’l RO P^ TPROT OGl 

stand at tlio piticnt 9 nglit side Mirfi hii left ann liold alwnt the pittents 
head, co that the fiiigira of that Imitd cm l« held iminc<liateh in front 
of the patient 9 month, to piidc the tube anil to keep it from lemg 
lomited or pulled out ^\lth the right hand, the operator holdi the 
moistened tulie fue or sit nichia from its elo ed end Oil or other 
lubricants render n tulit less eas\ to tnaiiipulate Th« patient, ivith bis 
head held slighth hick, is tohl to open his month widch and to protrude 
the tongue The tube is thin quickh but pintlv introduced into the 
mouth Mithout touching tongm, \«nlt or* cheeks, mid at such an angle 
that uheji it stnkis the pharinr jt turns doirn The pitirnt is told to 
close the lips gintl\, but not the tcitli, and to make an elTort to swallow 
At this instant the tiil>e is pn hed down past the glottis and qiucklj into 
the stomach ba a scriis of quick ro<>rdinatc«l moMineiits of the operators 
two hands The usual distance from the incisors to the fiitidiis is Ao cm., 
but it la well to pa«9 it in 10 to 1 > cm further ith the fuuuc! end 
held low till tnlx is tluii gintK piillotl out a short distance, and then 
back ag'iin, the gl w indow l>ciiig watcluTl for c\ idincc of contents If 
after onh a short tunc of thi^ pulling hick and forth of the tube no 
contents uppeir thin about 100 c< of a wanii soda solution arc uitro* 
dueoil With the funml htld at the lead of the month or snmiwhat lower 
Vnd then it is nisod nUnit a foot aloft If the solution does not seem 
to flow in reidil\ a niisiug and lowiring of the fnmicl end will usuallr 
be sufficient to oiertonie nn\ stoppigc, or the tiiU it df can bo nianipu 
ht(d in ami out until this is aetomplishoil Then, lowering the funnel 
end a aiphonago is made possible Until a pitient is “tiilxj-brcikon,' it 
13 better not to prolong the opcrntioii to completion Oiil} small quan 
titles of the sod\ solution should l»o iiitroduecil, neatr o\cr 200 cc at a 
time 

It 18 seldom possible to wash a stoinich to “crystal clearness,’ but m 
cases of obstruction all gross fiKMl particles at kist should lie remo'C 
and as little as possible of the solution left in tho stomach The rtmova 
of the tube should be accoinplishtd qnickh, tho tube boiUc, pinthcd tight!' 
to prevent the rtsidue of its contents from liemg injcitid from the fcucs 
trations into the larjiiT as tht> piss, or from spilling over the pitien^ 
when the end of the tube is n.movi'd from the mouth 

Duodenal Lavage — Javogc of the duodenum and transuitcstmu 
lavage have been practiced for many jears Linhorn seems to have bt'U 
tho pioneer m this field Rrhfuss Gross, Jnttt and others have ol^ 
repeatedly called attention to tlio possibilities of this procedure not onk 
for thcrapcntio purposes but m diagnosis as well 

Indications — Lavage of tho duodenum is indicated in catarrha 
duodenitis and catarrhal jaundice also m dilatation of the duodenum vrit ‘ 
partial stasis caused bv acuto angulation between the second and thir 
portions of the duodenum or further along This latter condition occur® 
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far more frequently tbin is coinmonh <uppi>sed, and accounts for «ome 
of the obscure eases of periodic \omiting This acute angulation or kink 
ing can only be diagnosed finoiose ipw-dllj or b% means of stria! radiog- 
nplit It 18 usually caused bv the drag of a ptoscd colon on the inc«a 
colon nbich in turn pulls on the dnnitnuiu. The srmptoras resulting 
are not unlike thoso of the periodic biiioiis attack — a period of consti 
pation headaches with Hssitnde our emet itions followed hy lomiting 
the loraitus heiiig of the hapcnecretion tape \dhcs10n3 inrolrin^ the 
duodenum which do not complcttK occlude it may also cau«c similar 
aemploms but there is less penodicita m the e eases 

Transintestinal Lavage — Traiisiiiti timl lirnge or, ns Tiittc calls 
it the duodenal enema ” has been used in treating intestinal toacraia 
and in the, aarious forms of colitis The writer has employed this method 
of niteatinal washing and can report some success in well selected eases 


Fia 8— Tiir JiTft Tt«B 

He cannot howceer, reconimend it fw routine pnctiec fho benefit de- 
nied 18 hot alwaia m projwrtion to the meomcnionee the patient is put 
to 111 e\pen c and m ctpinditure of time. A regulation of the hvgiene 
in wliuh diet lirgcli ciihrs would seem the better method for tho treat 
niciit of iiu St of the c casts 

Julie H Methixl — The technic for Iwttea nutbod of transintestinal 
laiagc IS ns follows 

Outfit — llio Tutte tube < I ig **) 1 of the u«ual duodenal tub< caliber it 
11 fittel with a siiuU tb ctl inker feiiMration an. punched into the tube* 
it elf the to the Milker The main prt of the tuln is -j cm long it i« eon 
iiiite If \ a metal so> krt t unntor with a eectionof tulje aj proximatelv 0 cm 
I 11" and tliH in tiini is fitted into a saeuutu suction tattle The pn-jcage of 
the tu> e IS made i-i j by a wire obturator carried in tho mam section of the 
tutn 

This laiape «hnuld l>e ginn fo the patient in a fa tin? state Tlie mam 
I'ctiumf the tuln stilTciied Ic it wireoUnrat >r is pi «rtl as an onlimrv 
Kt< inacli till with th( patient sittiiu ctixt the obtnratr r lx ing with Irawn 
as th* Uiital cnl of tin tiiK entirx the tcinacb Cheenn npplieil to the 
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stand at tl»e patjcnt’s nplit eidc \Mtli his left arm licld about tlic patients 
head, so that the fingers of thnt hand esn U. held immedintth in front 
of the pitients month, to guide thi lulie and to keep it from being 
somited or pulled out itli the right hand, the operator holds the 
moistened tnl>e fi>c or six inches from its tlo «! end Oil or other 
lubricants render a tulit hss ias\ to inanipnlnlc The pitioiit, with his 
head held slighth back, is told to open hi« mouth Midch and to protnidt 
the tongue Ibo tube is tlmi qiiieklv Imt ginth introdiieed into the 
mouth without touching tongm, aaiilt or* checks, mid at such an angle 
that nhen it strikes the phar\nx it turns douii Ihc patient is told to 
clo«e the lips genth, but not tht teeth, and to make an ttlort to swallow 
At this in«taiit the tnlic is pii^hcd down pa«t the glottis and rpncklr into 
tlio stomach ba a series of quick coonliiutcil moMinints of the operators 
two bands Ihe usual distance fntm the incisors to tlic fniidtis is 45 cm, 
hut it IS well to pass it m 10 to 15 cm further ^\^t!l the funnel end 

held low, the tnU is then gintU piilhd out a short distance, and then 
back ng'un, the glass window l>cing watclual for cvidcnct of contents If 
after onh a short time of tins pnllin,^ hick and forth of the tube no 
contents nppcir then nl>nut 100 cc of a w imi soda solution arc intra- 
duccil with the funnel held at the level of the month or somewhat lower 
And then it is ru«<d about a foot aloft If the solution docs not «icni 
to flow in rcadilv a riisiiig and lowering of the funnel end will nsuillv 
be Bufllcicnt to ovcreonie nnv stopjwgt or the tiiU it ilf cm be nianipn 
latcd 111 and out until this is actomplishcd Jlitn, lowonnj, the funnel 
end, a siphonagc is made jiossible Until a patunt is “tube-broken,” it 
IS better not to prolong the operation to completion Onlj small cfi'an 
titus of the sod i solution should In. iiitrodiiml never over 200 cc at a 
time 

It IS seldom possible to wash a stomach to “cnstal clearness,” but m 
eases of obstruction all gross food particles at le-ist should !« removed 
and as little as possible of the solution left in the stomach The removal 
of the tube should b< accnmplisLcd quickh, the tulio lK?ing pinihcd tightlv 
to prevent the residue of its contents from I"- mg mjcctid from the fcncs 
trations into the larvnx ns tlic^ pass, or from spilling over the patient 
when the end of the tube is rtmoved from the mouth 

Duodenal Lavage — lavagL of the duodenum and transintestinal 
lavage have been practicevl for many jears I inhom seems to have been 
the pioneer in this field Rehfiiss, Oro«s, TntfL and others have also 
repeatedly called attention to tlio possibilities of this procedure, not onh 
for therapeutic purposes but in diagnosis as well 

Indications — Lavage of tho diiodcunm is indicated m catarrlia' 
duodenitis and catarrhal jaundice, also in dilatation of the duodenum with 
■partial stasis caused bv acute angulation betwem the second and third 
portions of the duodenum or further along Ihis latter condition occurs 
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without marked improvement the inbtillatiyn of i weak solution of sih«r 
nitrate mav hasten rccovcrv, an effort being made to recover most of this 
silver solution 

For the treitment of intestinal toveniM and (olitis the simple isotonic 
solution IS to bo preferred to anj combination wbicli indudes tlio so-called 
intestinal antiseptics The wntir has in these ca^es discontinued the 
use of phenolphfhali m as it stems unncies »rih to stimulito peristalsis, 
thcrebj defeating the purpose of this traiismtcsfinal enema But in 
appropriate eases the qumin, salicvlic aeid inwJicinal soap and nnthel 
mintics suggested b\ Jutte maj he iisctl 

In giving this transintcstinal enemi the solution is allowed to flow 
in slowly without interruption until all (J lUtn Ins lieen thus injected 
In most cases the bowels will move copioii U an hour or two following 
the treatment Ihc frequencj of tin tn itmcnt depends on the individual 
conditions if of long standing three tunes a week is not too often As 
unproveinent is noted a gridnal lengtlictiiiig of the intervals between 
treatments can be arranged, until tbev arc tmallj di continued 


GALL BLADDER DRAINAGE 

Ifcltzcr in 1017 announced bis the >rv of e'ontmrv or ero cd inuerva 
tion of the gil’ bladder and OJdi » sphincter inn ch In liis animal es 
pcrimcnts he had discovernd that a olution of magncoium sulphate applied 
directly to the duoiUmini would lau c relaxiiu if Oddi a sphimtir and 
at the same time a contraction of the (.all hi older Tiuiscle He sup-exited 
that this law of crosst'd innervation miffht l«e utilized in practicil medicine 
for draining the gall bladder 

Ijon perfecteel a teelmic for this purpo e and two veirs later in a 
prcliminarj paper announced some of the results eif his research that were 
of startling siguificaiiCe binct then there has lucu coneidtrablt di-cus- 
sion mdulged in evnccmiug this Ihcorv and the practieabilite of the 
method for diapiosis and trcatiiicnl ‘'omo of the adverse criticism has 
tvidenth leen founded on inadeejnate ols-cnations or defective tcehiiie 
or veould seem to bo the eapression of tbit kiiiii of pnjnduc that inno- 
vations of anj sort are apt to engender But then has nl o Isan no little 
critiei m of the incthoel bv investigators of undoubfeel abilitv and in 
te^Titv and the proofs that tliev submit of the un«mini1iies.s of the whole 
procedure are tn sav the least di«eoncirting particularlv when one hears 
on the other hand that men of equal standing and aiithontr have Iveen 
able tlmiiich patient stiidv to uphoM Ivons emitcntions and are using 
the iiu thoel w itli earn i h rahle siicee*s. 

The writer has had vrrv httle jvcrsonal exj'erienoe in the use of this 
prooceliirc and he has Km inclined to deul t its practical ilitv But re- 
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wire facihlntcs its withtlriwftl llic pntiiiit then pi^cn a swallow or 
t«o of K it( r nnd t« plnml on Ins side on a siiitaMc couch or table, 
nnd lit thill m tnutcil to swillow the balniict of tlio tube wp to the 
mi til wiiiioi tor 1 111 ccond Mxtioii of the tnl>t is then joiiieil to this anJ 
a pciitU siKtKHi tiirti'd h\ iiiciiis of the \nciium Ixittle The water 
th It his Im t n swallow 111 imd nn\ fastiOp, giHtric contents pn«ent arc then 
iHiiallv qiiiikh ri-ciocnil in this nisimcr, and when the tube pa <C3 into 
the dnodimini as il ii uillv does in from fi\e to twentv minutes, the 
chine ttr of tlic a«pinloif llnid abrupt!^ clmtijits, it becomes eirupv, is 
eiuhiith of luplur pruitx is more nr Itss cloiidi, ind oecasionalh hl!^ 
stinicd hittc drpiiids on these chanpes in character of the aspirated 
fluid in ditirimmn,. tbi trin it of tin tnlt Die writer has ehccheil up 
till t hiidiiips l)% tliioni oopic oh cnntions and has ii«tiill\ found them 
lni«twortli% (liiii„( 111 till n iitioii of the nspirnfcd fluid is so tanl/ 
in appe irinp th it it is unless to dipi tid iijnui it ^\ lien one is rca«onabh 
assured that tlu tuK has pi <o<l into tht duoilcmim, the piticnt is given 
a mill mei) of eni«li(vl < rachers and milh to swallou , (his «cnfs to disc 
the pilonis Jt\ iiie-uis of a praiitv irrigator the solulion to be used is 
then iiitroduceil 

\n isotonic solution siigpeMcd hi Tntte, and which the writer has 
found siitisf ietor\ is pnpani! ns follows, ns de«cril>otl b\ Tuttc 

In a bus^ ofiico it is cominient to keep a stock bottle on hand with 
grams OOO cith of sodium clilorid and sodium sulphite dissolved in 
1000 cc of water slichtK alkahnc and filfcnil through cotton To 
100 c c of this solution nd«l *>00 cc of water at 100® to 110® I This 
concentration ttsuillv pn« cs nloiv the Isjwcl unal>»orbed, but m order 
to make ccrtiin it is often well to add onc-bnlf tcispoonful of a lO per 
cent alcoholic solution of phciiolphtlinlciii, stirring the mixture to prevent 
pncipitntion cii mi« i This standard solution is suitable in most cises 
but moditicitioiis will suggist tliem ihcs according to condition®, fo^ 
example iidilition of quiinii in niiM bic dvseiitir^ «nlicjlic acid, pin 1 
in 8c\ eri. feriiienfutioii im diciml so ip, giii 0 t in disturliod fat digestion 
Hid p men as di ei«e, anthelmintics in iiitcstiiml worms, etc” 


In (ho ctses of citarrhil duodenitis the writer has found that the 
addition of 2 gm of sodium hicnrlionatc to the liter of fho diluted «olii 
tion just licfore gniug the lavn^c is an ndinntagc In lhc«o ca®os, ns 
much IS pobstblo of tlie solution should !«. rinioicd b\ inoms of ^ ^ 
suction bottle or aspinting springe It is well nlfematcl^ to flush an 
to ispiiitc, mjCLtiiig cieb tune not inon than 200 o c, A two-wai stop* 
cook n_gcd up bctwicn gravity bottle nnd suction Iwttle or svriuge is ® 
comenieiico m this niincvuer 

111 obstinate CISC9 after a number of these lavages have been gi'^“ 
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l« jhe cause of tbe ex: ting Lcart condition and wliile there ivas no 
expectation that the dainape alrcadx worked cntild l>c undone, it did appear 
msonahic to Mine that it eoiilil l>c checked and the patant given manv 
%f irs of usefulness. Postmvrttm showed sclerosis of the coronarv re« cl 
lint aside from this extreme lesion there was no pathology at an\ place in 
the body It is the belief of tho«e here most competent to judge that, 
111 the alienee of all other signs and B>mptom3 of di case the infection 
from the gallbladder was tlio mo t probable caii«e of the heart trouble ” 

The following are some of the diseases m whith tli s treitment with 
n-isonablL sifctj, max lie gircii a trial — (afarrbal duodenitis enfarrha! 
jflundiet eirlj cholcdocliitis earlj cliolaiigiitis and, as Ijoti suggested 
aiutc eholeexstitis eomplicatiiig txphoid fexer It max' also prove of 
xaluc in tvpboid foxcr conx alcscrnct- xxhen (here is eontimied pre«(-nee 
of the llacillus tx phosus in the cxerctions 

As a means for extending our knovxhdgt in seicntifie rc«corclj this 
method offers nianj tempting po ibilities I)r I xon summarises these 
as follows 

1 \\ hat arc the ihola.ogu<»( How do the \ act I 

0. Ilx inercitsing bxcr si-cretion of loh or tlie velocity of its ilts 
clnrgv { 

b Dxtiux (inptv the call biflddert 

I’rcctirsirv t iti sand phases of gnil lonrv and infections that is 
hiliarx sta is and ntonx 

! I’anlhl studies on pancrem I'cntioii ri locitj rf elaboration of 
firnients and thtir di charge Wliat arc the elective paneroatic secreto- 
giguos? Have thtj n pluv in the prexeiitioii ami treatment of diaMcsl 

■1 Fxteiiding the scope of rheim al iiive tigations into the eotiipoai 
toil and plixsical propi rtuaof bik 

The apparatus required for dninsgo of the bihaiy tract os described 
and elalioratid bx I x<m, la a diitxb ii il tube a - 0 c e porcnl itnr a J lO i e 
gridiiatt a J-oiiiici glasi Rcrin..> «i» I lixi eollcetnig I itth V roin 
pleto outfit, nerxmling to the lx m pixihration ran Is. purchased its 
senilled lul n simple working oppiritns < in ca iK l>e fittotl up The 
mo t siti fictorx tulip It the lklifii«s »r I v jii jni lifientioii of the iriginal 
I inbirn duxleml tuts In tlnse tiiiss tlu hiilh has 1 uigitiidiiul sliti 

It IS k t apt to Ikvoiiu pliigutxl bx m pi itixl imicii than lli* older 
m dll Th tiilic rarrus markings imlmting lli< approximate di tanee 
from tivth to the oinhrt <4inn,J th» pxionis ( " nu ) nii I tin si-rriod 
jvirtnn of ih< dm leiiuni (7 in I \ii s iliti ml J fat f tuN n 
attaihtd t > f inlitati dram vac It is t mxcniint 1 1 lUM'rt a gl i s xvindiw 
in this extra tubing in mkf to <l»“erxt «>l r c! anget in llic draining 
I lie 
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couth, at tlio \ork Hospital, a «erioii« attempt In'* been raade to 
prove or dl«p^o^e tho method, in diagnosis at least, and tho results of 
a limited «rru“a of opiritcel ca*03 (12 in all) Init been nilber favor 
able Dr I A IIan«cT of Uie lioii«o staff in Dr Conners service has 


mido a c ireful stinh of tin, I^on tcclinic and has appheil it in tits? 
c'l'-es. The findings tint In ohtaineel in all but 3 of these ci'os were 
upheld h\ the nrgeons in 1 of the«i eii es, there n is ample res’on 
for the failure as the gall Madder was so piched with stones tint no con 
traction could lint oecitrn'd and, Issaiiso of otir lack of experience, the 
findings obtained lind It'eii inisinlc rpreteel Tlicre wore seicral ei-es in 
which it v\ is not po sible to piss the tulic or to keep it in place bOo 
eiionph to mike the necesssri olt'cnations. Ao ntfenipt was nndc m this 
senes to atudv tho spoclimns luileriologitr'l) Ihe phxsicil chsmter 
of the rttunis and tin mieroscopicil appeannee are the findings that were 
relied upon in the ( diagnoses 

ith this practical diinonstration in mind, the writer, while still an 
convinced as to tho value of the pnKtslnrt m thcm{icntic«, ficU that it 
should not bo entirch eoiuKimieil without further investigation It i» 
not «ifc, however, to u«c the method in place of surgerv The appellation 
non surgical lulinrv tpirt dntiinu ’ is uiifortiinati in that it carriw 
with it the suggo'tion til It siirgvrv mav hi di<p<.n ed with in gall 
disease Ihia ha<, as vtt, not Intn diiiumstritcd and il does not h'CW 
likely that it will l*o when we consider tho principles invohisl Grintro 
that bj this means the gall hladdtr van U made to emptv, then, is no real 


drainage <stahh<hcd that could possibly be snfhcient to overcome an 
foction, which iisimllv involves the mucosa and even tho deeper etnictunt 
of the gall Madder Two jtnrs ago the writer made o diagnosis of chol<v 
cvstitis m tho case of a p iitlcman who had for a number of ^ears sufftren 
from irregular gastro-iiiti stiiial sMnptom« Some findings in the phv ica 
examination al«o suggested the diagnosis It was suspetted that the 
coronnrj vR>''Cis were nl o discised burgen was anggcstiHl At the 
Jlajo Climc the same opinion was given Tho patient, however, while 
com meed as to the correctness of Uic diagnosis, was lo ith to submit to 
operation, and while at lus home m the West was induced to undergo a Ions 
course of “non-sui^ical gall Madder drainage.” After several months o 
this treatment, with no apparent improvement, he ntnrned to thc'Mavos 
and submitted to operation Ho dud ten da^s later Tho following 


an abstract from Dr W J Halo’s report, this is sipiificant 


“Tho patient died suddenlj m an attach of angina pectoris following 
what appeared to he a vtrj rapid rtcovciy from his operation I wro*® 
vou that the condition found at operation was acute iiiflainination of th® 
gall Madder with edematous tissues and «evvral liundrul gallstones ■< 
icr} marked infection involving the glands led us to hope that tins mignt 
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cent, Iv Cl 0 O'? per cent CaCl, 0 02» per cent) pnen at a tcrapcratiin. 
of lOo® at a rate not to exceed lOO cc in file miniito^ Tins enema 
may be reenforced iiilb a » to 1 per cent solution of sodium siilpliate, 
the amount used depending upon hotv mucli mnjjne lum sulphate was 
recoured from that used in the drain-ipe tiraulation^ Hus usuallv 
cnusca a free hoMe\ moicmtnt in fifteen to tiienti minute* \fteT the 
tube has been reraoitd the patient should fic piien a cup of bouillon and 
crackers to tidt oier any faiiitne a nlticli lie mav expneLec 

In mo t cases it mil be sufficient to dnin the biliari tract ererv three 
or four dajs for the fir t two or three weeks the interval lictween dram 
apes inai then ht prolonged to six or scieti dajs, dcpLiiduig upon the 
relief of simptoms and on the patients condition 


DILATATION OF ESOPHAGEAL STRICTURES AND SPASM 

The plight of the piticnt who rtaliros that lie is sulTcnnc from stenosis 
of the caophupus u one of the mo t pathetic with which wo are railed upon 
to dril The knowlidpc that «u< suffers from any praic di oa«c is alnajs 
nlanninp and dnmapinp to ones niornic IIh liiiiuan animal however 
when confronted mth such problems tisnolh lici'oinc* adjusted iiry 
qtiickh and ^atur<> plais her hand <> subtly that liotK is seldom cntirilv 
abindonwi bt the most oV»mo«*Iv doowml Unt tbo««. whi suffer propres 
siio stiiiosH of the esophagus flr< n iialh from the I>epinnin|,, conscious 
of the hopelcune s of tlioir situation I nn the mo I ignorant realirc the 
fiitilitv of «urper> and thei smvumb earh to the pinic that the pro«peet 
of slow tanution excite* Am nlief thinfore that can W afforded 
the 0 stiffen rs is mil worth strmnp fur Hut this is a field that all arc 
not prmlcpi>cl to work in 

Palliative Measures — V prt it dial i.nti l>c occi'inplidiiil b\ diet bj 
e«oilinpiiil Inapt nxtal fiixlinj. and ench pneral meaaure* Tho dila 
t itton and maiuttnancx of an adeipiati patenex of the e pliipn* however 
i« or should U loft to tint of sinx-ial trainiiip and exjierteiiee To 
tmpha 111 this it la ml) uereosiTX to »aU nUeution to the fad that a 
Inrpt niajoritx nf ihe sudden dialh* due to dilatatnn of iho e^ophapus 
Imxi oci.iirrei .1 in plnsicians private ofhee* and the niimlnr of such acci 
dent* IS not iiieon i leril b It is tieedlcsa to adl that all re-i-ional h pre- 
emtions bad Uxii takin in tuain of the i ca"^ tint tin tiiif>nunate 
acci Kilts cuiild not ban Ixxn attrilniled almBx* to a Lek i f skill of the 
tjxrafirs lut >fli:i to o>mpIieatmw whidi inuld not l<e forr*iin. Ilut 
ill in tiritn nil 1 iiin mpK ti diacno** * an I ihimsx uutiipiatnl im th kU bate 
I n iiplit btiiiiilntiou and troiiM to mans a xentun-umi prictiti ni r 'Tlie 
writer would cautuu all wbi an. not sptxmliii eijuiri'ci! to iinkc tbc«e 
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The piticiit should faH for at least twche hours before the drainage 
18 perfonutd, nUlioug,h he iua> dniik water Ihc piticiit, while silting 
erc'ct on a olnir or in Ik( 1 should swallow thi tuU to the |l^lon]s mark 
w ith the aid of a few sips of water 1 he stomsch should then be washed 
with watir thne or four tunes or until the rttiim is cliar This is accom 
ph-«licd b\ allowinp: the water to run in gradiiiilli from tlic percolator 
and siplioiung it into a gndiiate 

To obtain transit of the bulb into the diiodcimm, the pitient is now 
plated on his right side with his hips Roincwhat cleiateti and the 
lloxfd slightly on the trunk Jle swallows the tiil>c elowlv to the la t 
mark, taking at h ist twenty tiiiiiiiU's to do tins The pissjgt of the hulb 
into tlio duodemun is iiuluateil b\ a change in coiisisfcnct of the fluid 
drained and bj the prt ence of the o-cnllod duodenum tug,' the change 
in the reaction from acid to alkaline and In the non return of fluids taken 
bs tnoutli If doubt exists ns to tbc position of tbc tube it is well to 
dottrinuie its position In fluoroeops, but tins is u«ualK not necc sary 
It ordiuanlj takes from twcuti imniitcs to forty minutes for the bulb 
to reach the duodenum Mioiild it be impossible to pass the tube beyond 
the pi Ionia it is worth while to nttoinpt a relaxation of the sphincter hr 
instilling JO to 10 imniins of Tr liclladotnin diluted in 100 cc of water 

Ileing assured that the tube is m the duoilcnum, we aro now ready 
to imluei a flow of bile Ihis is aceoinplished b\ instilling CO cc of a 
per cent solution of magnesium sulphate b\ means of the large glass 
STringe or by gnivifi Following the iiijoctioii, the tube is do ed for 
about tlircc mumtes and the solution then allowed to dram In this way 
more than half of the magnesium sulphate can usually be recovered 
According to llelfzer 0 law of coiitnin orcrosstd imieia ition,’ stimula 
tion of the diiodeiinl mucosa b\ o topical application of a Bolution ot 
magnesium siilplintc will cau'HJ a relaxing of Oddi’s sphincter and a ctm 
traction of the gall bladder Tnii«clc Through this phy siologual mechaui m 
bilo begins to flow through the tulKJ following a regular seipicncc of color 
changes The first, the “A” bile, is light golden yellow, according to 
Lyon it represents the common duct bile Normally this is followed bv 
the drainage of about 75 cc. of a brown or greenish browai bile, the so 
called “B” bile (bile from gallbladder, I yon) After all the dark 
colored bile lias been drained, a largo amount of n light goldcn-coiorca 
“C ’ bile comes tliroiigh the tulie This Lyon bolic\C3 is the frc«hh 
secreted hepatic bile Should one slimulntiou of magnesium sulphate 
fall to bring a free flow of bile, it is well to stimulate ii second time wm* 
a smaller amount of the solution, from 40 to lO c c 

After the drainage, the duodenum is disinfected with n solution o 
potassium permanganate in n dilution of 1 10,000 Tins should bo 
imracduttly siphoned off to prevent undue irritation of the duodenum 
and n duodenal enema of 250 cc of Kingtr solution (NaCl, 0 7 per 
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should he ahindonwl as iiot prartieal for that rirtiniljr ca o nnd a afet 
method of mechauicd dilatation attempted 

Filiform Sounds — The use of filiform sounds that under manipula 
tion seek out the pas«a^ nml, when pas»e<l eomplcteh throiiji act a 
guides for oli\ti-Uppcd dilators of different sires, w one of the eunplest 
procedures but one that is not alwaas reliable or entirely dcioid of 
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dmgtr There an statral »\«teins thit utilize the thirad-pude priiieiplo 
The% diffvr somewhat m icthm and con iruction of appiratiM but ore 
( mtinlU •inulir ''ipp' » i i'*rliap« tin lx l kniwii of thi-« imthids 
and sccnis to inrlndc Uic dt imll ftatiirrs if the others 1 he one fi nous 
oljixti n ti tins mid thi other Diithnl (hat utiliro tin thnad jjnid< is m 
the kiioltiti}, or tinaluu of the timid whuU oemrs mt infrequently 
Sune pitients luid tlie this id diAunlt to swallow and unplta<atit to 
ntam m plact* oumicht 

Crump I Instrument — Tht ( riimp apparatus (tie ij ap^xjU to tlie 
wntir as the most prnctieal an fir devi««sl it is isjun iti and di*’ cult 
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dingiioscs, anti wlio lia^c not acquired t!ie iiecc« arj skill, to refrain from 
attempting an\ dilatation of the c^phagua 

Important ns it is, it would l»c impossible to p\o in this place anr 
detailed description of the diagnostic pitxrcdtires iitccs ar\ before inatni 
mentation is jiistihublt in disease of the tsophn^pia A bistorv ina\, and 
iisiinlls dot , imke a dintniosis of stenosis obMoiis, or the p 3 «sjge of a 
stomach tiilx in routine prictict inns cill attention to some impediment 
and, w itli onr «nspi(.i<ms nroimd as to the possibilits of a sfciiosing lesion, 
cnnfnlK pa td olne-tippctl sounds inn> confinn otir fears. But, until 
we hate tbonni^lih studied sueli ca cs ridio,,rapbicnlh, we are not in a 
position to proet'od with dilatation or am form of treatment other than 
the simple palliatisc measures aircnth incntioned 

Xray Films Necessary in Diagnosis — Bv int ins of the fluoroscope 
we are able to ditfnniric the hitc of a sftno^ls or spi«m and the degree of 
dihtation that has taken plmx nUm the 11*^1011 But we cannot alwars 
thus diffcrcntinto Iwtwcen cicntnciul and siniplt strictiirt and carcinoma 
tons obhtniction iilms are here iieec ai\,«otonh for purposes of acen 
into diagnosis but also iti order to plm dihtin„ oj>eratioiis ^\e have to 
difrcrcntiate bctnctii simple 8 ttiiosi«, earner, dncrlicnliim, iropictcd ^o^ 
eign bodies, 8 pa«m and prt« 3 im from without 

Bougies — In simple stnctiin when nmipi n« itori dihtiticm is not 
extreme and tiit narrowing oixiirs in the most dependent part of the 
dilated section and in tlic nbM.iitc of pouching a gradual dilatation br 
iiieans of the Dtlwulct IixtKli pun Unigus is eompir'iliitB *afc and 
simple Zicn 111 circinomitoiis olwtriiction, if thee conditions obtain 
and it can be detonnined that the narnm channel i« not irregular, it would 
be worth while to tr\ this simple protcdiirc befort. reporting to more 
elaborato nistrumentation But one should be extrtmeh careful in suen 
ea«i«, itniemboriii„ alwi%s lint caiic< r ti site is friable and irrecularli 
so that oft ulcerated areas cannot Ik; told from firm ti ■»ue, either bv 
sound touch or X ri> shadoaca Hie u«i of the tliioro cope is of grfS* 
help in the pj 8 <«ag* of tli(«c soiimlx 

Ihero 13 nothiiip diihcuU in the pi'Kic^ of a dilating bougie The 
patient should not cat wilhiii c\er il hours precious to the tnalmeoi 
If there is an\ retention 11 small pnpiritor\ Inage is indaited The 
bougie should be gcntlj wirmcd to iiHurc pliability of the long iinrro" 
tip and well lubricated with olne oil The passage is accomphslied m 
the same manner as the passage of » stomach tube, except tlint the pa 
tient s head should bo held back as far as possible to decrease the niigum 
tion at the pharynx between the buccal c«Mtv and the esophagus At 
the first indication of resistance to the progress of the bougie, pressure 
IS released and the instrument is withdrawn a short distance and then 
pushed on with oiih the gentlest pressure If repeated efforts to pa^^ 
beyond the apparent obstruction nrt niisiicccssfu! this kind of treatment 
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should be abandoned as not practical for tbat particular case and a safer 
method of meebaiucal dilatation attempted 

Filiform Sounds — The use of filiform sounds tint under manipula 
tion seek out the passage and when passed oompletelj through, act as 
guides for olive tipped dilators of different sizes, is one of the simplest 
procedures but one tliat is not always reliable or entirely devoid of 
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F Staff mtU o1 re atUef d staff sh wine fork«] end allowing paagage of guide 
w e Staff 20 inclies (oO cm) 

F FI xiWa lijped piano viit» 

G Chuck 
II Carr tt 18 
K Guile wire 4 

L Guid VII w tt p rforatrd small oUvar; tip for pasaing on ailk thread 

danger There are several systems that utilize the thread guide principle 
They differ somewhat in tcclinie and construction of apparatus but are 
cs cntially similar Sipp) s is perhaps the kst known of the e methods 
and seems to include the desirable features of the others The one serious 
objection to this and the other methods that utilize the thread guide is in 
the knotting or tangling of the thread which occurs not infrecjuently 
''omc patients find the thread difficult to swallow and unpleasant to 
retain m place overnight 

Crumps Instrument —The Crump apparatus (Tig 9) appeals to the 
writer as the most practical so far devised it is expensive and difficult 
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to obtain, but its 8itnplicit\ of operation nml corri'ct pnnciplcs should com- 
mend It to those who arc intcixstcd m tins epccinl practice The pnncipk 
<if Its operation is siiiiilnr to that of the liliform but is serj much safer 
and more practical (I ig 10) V lltxihlt tippctl piano wire m a flcJihk 
carru r is pissed to the silo of the olntruction The earner is then with 
drawn about two meins nnd n (hiick or ttcii,ht is then tcinporirilr attached 
to tho onisidc or mouth end of the* wire, nnd h\ this means the wire is 
penth rotitcd lliis impirls a cork«crtttliki motion to the flexible tip 
of the wire which is frex. to Po<k out tin opening nnd, ns it enters thi«, 
tho snmo rotnrj motion nnd xcr\ alight pressure on the chuck projicls it 
through 1 he tamer is thin pnsstxl on through oser the win, until it is 
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stopped IiN another shoulder or irrcgulnnts, when tlie ssinc mancuTer 
IS repeated, until one is sure fhnt nil of tho obstniction has been pa« ed 
Ihe cliuck IS fben ninoied from the wire nnd the corner withdra'ni, 
leaiing the wire m place to act ns n guide for the olives Some special 
mention should bo made of Iht oinos Dr Crump uses, ns thos differ froia 
tlioso usually employed llie illiistnitioii will show that thev nro long and 
therefore the degree of slant is \cn much less than in the commonly used, 
almost round olive This insures n more gradual nnd safer dihtntion 
nnd the dilatin^, force is npplictl both on introduction nnd withdraws 
Ihe flexible staff on winch the olivis arc scrcweil is also an improvcmen 
in that it IS provided with a forked (.tid arrangiment winch pinnits a 
centering, of the olive on the staff nnd a free pissngo of the guide wire 
Bag Dilators — Tho wriftr hns had no persoml cxperiincc with aoj 
of the airbsg or wafer hag dilators and does not feel competent to dis 
cuss the tcclmic of this method ITc believes that it is not a safe procedure, 
as the dilating force cannot be confined or adequately regulated 
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Frequency of Treatments — ^There can be no fixed rule for the fre- 
quenc;y of dilating treatments In the cieatncial strictures, the intervals 
bctweun dilitations should not be longer than a week In the beginning 
three treatments a week is not too often unless this causes undue irrita 
tion As one progresses in a lase one can usually determine the amount 
of resistance to be o'ercome and how soon the stretching effect wears off 
The succeeding dilatations should be so planned that little of this effect 
IS lost, that each dilatation leaves the canal a little wider than the preced 
mg treatment 

In cancer the treatments should be given oulj often enough to insure 
some patencj of the canal If these patients can be made to take soft 
foods tlieie is little use in persisting with the treatments Lavage is 
always useful in the e cases 

When spasm is the cause of an obstruction the treatments should be 
given at first dailj, and the size of the olives or bougies rapidly increased 
It IS well, however, to occasionalh stop the dilatation m these cases for a 
few days to a week to observe the effect of the treatment 
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TYPHOID FEVER 

Fkebebick C SnATTrcK, Roo®? I Le® am> Eeedebicr F Rcssei-i. 
prophylaxis 
FnJOEricE C Siiattuok 
pEM-itD i»T RorER I Lee 

So mucli do know of tbo caii«atirc agent of typkoid fever, of the 
means by which the disease >s spread and of the way jn which such 
spread may he pre\e&ted that it is quite conceivable that within a rca 
sonablc time the di 8 eas<- should m the human not in the geologic, sense 
be exterminated from the earth — that the Bacillus typhosus should be- 
come <18 extinct as the great auk A consummation so devoutly to bo 
wished IS however, easier to conceisi than to realizo in fact By far the 
larger part of the inhabited earth is occupied by people who mu'-t long 
remain backward from a sanitary point of view The ease and rapidity 
of intercommunication between the lUtcrmost parts of the earth are con 
stantly growing Among the most enlightened peoples the byproduct 
of those whose minds seem to be as impenetrable to the evidence of 
science and to common sense as is h id to the X raj— cranks, in abort — 
seems to be fostered rather thou eliminated bj civilization The preven 
tion of smallpox ii a simpk problem as compared with that of typhoid 
fever, and is more than a ccntiirv old hut ^ornnee and prejudice still 
live even among the most advanced peoples, and the time when vaccina 
tion for smallpox shall bteomn a lost art is not in si^lit ^«evi.rihelcs« 
the stcadj reduction in the incidcnco of tv phoid fever m all civilized com 
munitics IS perhaps the most gratifying achievement of sanitary science 
Ho longer art our hospital wards given over nlmnst exclusively to the 
treatment of typhoid fever after the first of August. One hears not in 
froqu^ntly the complaint that it is hard to get ca^cs of typhoid fever for 
tho necessary instniction of students It is well so 

Vehicles of Transmission — Ihere is general agreement that the 
tvplioid baeillua in order to cau i di ea e must bo tiken m tliroiigh 
tlio month and swallowed It is evident thertforo that the usual method 
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nccrssary to settle tlie quc'^tjonb thcmsdves Xo tj-plioid patient 13 dis 
charged from the Ala^-^achuictts General, and doubtless the same rule holds 
with most sionUr hospitala unless cultures of the urine and stools are 
negative The difficulties inherent in the application of such a rule in 
private practice, especially among those of moderate or slender means, 
are patent, though not insupcrahle provided there be real cooperation 
of the profession, active boards of health properly furnished with both 
money and power, and the public Too many health boards are such 
only m name naked, impotent or both Heavy penalties for failure to 
report cases promptly maj help the cause, hut more reliance is to be 
placed on the enlightened conscience and mind of the phjsician than 
on Ills fear of punishment 

AppartntU 1 to C per cent of typhoid fever patients are carnirs m 
thcir early convalescence This percentage slowlj diminishes The con 
valf'scent carrier maj become a permanent chronic earner 

The occurrence of typhoid bacilli m tlic stools of individuals who 
do not como djwn with Uphold fever is a possibility, the thorough ex 
tent of which has not vet been worked out In other words, there are 
certain observations which indicate that individuals may receive typhoid 
bacilli, but that the tjphoid bacilli maj not be able to produce the dis 
case, and the individual gets nd of these bacilli in varying lengths of 
time 

It has been estimated that the total percentage of tvphoid earners in 
the ordiuarv comtnunitv maj bo 0 “I per cent 

^Vhilo it IS true that a small number of typboid bacilli withstand 
prolonged freezing it seems to be established that the risk of the spread 
of the di«ea«c through ice is not sufficieut to warrant unusual precautions 
Broadlj speaking the e‘«ential difficultv in this coimtrv m the con 
trol of typhoid fever is the unsettled stitc of the water and sewerage 
problems in manj of our growing commumtics There is great need of 
the realization on the part of the comnninities at lirgp that the inatalla 
tion of a water svsteni cimes with it atteadant dangers It is not suf 
ficient that ewage material is carried off by water, it is necessary to know 
thp ultimate disposal of such sewa^^c material It is mamlj in the transi 
tion stage in which prosperous communities find themselves when thej 
are outgrowing their sv stems of water supplies and sewage di«posal that 
tvphoid fever occurs ill a disgraceful degree Unless there is everlasting 
sanitarj vigilance the anitarv disa ters which were so common in the 
Spanish American War will tend to visit rapidly growing communities as 
those disasters visited the mu broom cities of soldiers, no matter where 
located m 1898 

Vaccination * — \ further means of prevention of tvphoid fev er is anli 
tjphoid vaccination This procedure has now been under scrutiny for 

Tin subject i con id red I (treat r detail ui Colonel Ru II s section of tli » 
ebapter 
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of trnn^mwioii is b\ food und dnnk nlncii lia\c been contaminated bv 
typhoid bacilh 1 here is nlHindint evidence from the repeated occurrence 
of taplioid fiM r in indniduals caring for t\]ihoid fcicr patients that the 
tvplioid bacteria ina^ enter the liumnn imdv ns n re nit of iiiadequato pre- 
cautions in regard to the washing of the bands, etc b pidemtolopcal 
studies in t^pbold fever have ^tvcii us much infomintion ns to the method 
of spread However, wo still need information ns to the exact degree of 
llio imixirtancc of flics, of tvphoid earners, niid certain other aspects of 
tho opulcmiologj of tvphoid fever In generil, the pollution of a viator 
supplv 13 the cause of the majorilj of ca«es of tvphoid fever Tlie next 
considerable vehicle is pollutc<I milk, wliieh mn^ bo polluted bv water or 
bj human earners. \ crj much lc«s important, but still a considerable 
factor in the total luimlx r of ca«es nn those eases which have Iwcn in 
footed b^ tvpiioid earners. Tho tvphoid earners must pollute a food 
in which the tvphoid bacilli can survive niid imiltipiv, nnd the food mu*t 
not, of course bo cooked after pollution The ino«t famous tvphoid ca^ 
nor 13 the well authcntieatcd ca«c of Tvphoid JInrv 

Ovsters at one time wore found to bo coiinectcil with tvphoid epidemics, 
but adequate samtar} regulations hnvo hrgilv eliminnteil the terasa 
source of tvphoid fever ‘ 

Of very much Ic«s importance, in the total minil'cr of ca«c«, arc tBo«e 
eases contracted in tho care of tvphoid fever patient* Iho o ca es arc 
unquestionably due to crimes of sanitarv technic, nnd nre not always to 
bo wondered at when one considers the conditions under which typhoid 
patients are sometimes cared for tven in the be«t regulated liospital*, 
the nicidcnco of tvphoid fever among nur os was not alwavs controlled 
by routine sanitary tcchiuc, tmtil tvphoid taeciiiation was added 

Iho actunl rule of flics in the spread of tvphoid fcvir lias as vet not 
been determined From tlio available evidence it would appear that it 
13 pcrfectlv possible for flies to act ns a vehicle of transmission of tvphoid 
fever, but it seems unlikely that flics arc a very important trinsmitting 
agent ” 

How many people liavo tvphoid without knowing it? \ny one of 
these may become a tvphoid earner and an innocent source of many 
other eases, even if every case of typhoid coming, under ob enation is 
promptly recognized and properlv treated rhysicinns remote from cen 
ters of population may have no outside facilities for determining whether 
a patient after recovery bneomes a earner or not They cannot, at pres 
ent at least, bo expected to hnvo hoth the knowledge and equipment 


‘During the past summer a nnall firoup of cobc? Jn New IIa\en was pretty 
definitely traced to contaminated clams— Fditor 

This 13 imdoubtodly true of the conlitions of ordinary civil life In inilit®'7 
encampmenta the conditions favoring a spread of tie disease by flies are much more 
likely to be present — Editor 
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million of de'id tjpHoid bicilli, pins two hundred and fifty million each 
of paratyphoid A and paratyphoid B, and the dose is doubled for the 
second and third doses The material is usualU so put up that the first 
doso consists oi cc (7*/. minims) and the second and third doses of 
Ice (15 minims) The mterval between injections should be from 
seven to ten days The vaccme is injected with an ordinary subcutaneous 
syringe which is sterilized in the usual n ly and the skin is sterilized 
by alcohol or ludin The injection is preferabh made rather deep into 
the muscles in the region of the deltoid Reaction is seldom severe, hut 
m individual cases there may be redness and pain about the site of the 
moculation and fev er and m ilaise for tnentv four hours The occurrence 
of one severe reaction does not ncccssinly mean that the other reactions 
of the senes will bo also severe In case an individual baa very severe 
reactions on more than one injection in a serie«, it is probably certain 
that that individual is already jrotected agaimst typhoid fever and that 
further inoculations are not erp<dient In general if the inoculation is 
given in tho late afternoon, whitcvcr rciclion occurs takes place dunng 
sleep at night, and only a small pcrccntige of individuals will find 
themselves incapacitated for work and that only for a very short time 
Antityphoid vaccination is to be particuhrly recommended for all 
nurses in those hospitals which tike care of typhoid fever patients and 
for all individuals who arc likolv to drink water from uncertain sources 
The last group includes particularly those who travel for business, or 
those who erpect to take i prolonged vacstion in out-of the-wsv pliceu 
Inasmuch as the most visited countries in Burope have on the whole 
rather less typhoid fever than the United State , it is more logical to 
advist the person about to travel in the United States to bo vaccinated 
against tvphoid fever, tlian the p<rkon about to travel abroad 

Prevention of Extension — The principles underlying tho prevention 
of the extension of the disease from tho individual patient to healthy 
people are clear and fixed Their application to the special case must 
vary in detail with the circumstances under which said case is cared for 
The chief daDc-cr lies m the feces and urine their accessibility to 
flics, and in the bed and bodv linen liable to he soiled but all secretions 
and CTcretions arc possible sources of danger ^ ith propnr precautions 
isolation of patients la not ncce sarv and uo valid objection can be raised 
to their earo in the general mcilicil wards of a lioapital It is well for 
convenience to group the tvphoid cases under a spt-cial nurse or nurses 
Although Bo ton as a seaport town discharges its sewairo into salt 
water and only on tho first half of the chb tide, tho following rules are 
olocrved in the 'Masaacliusctts Oencral IIo pital, and arc lu esaence those 
which shiuld obtain in any large institution 

Feces — Tho Leal pm is emptied and waisbed out into a pocial hop- 
per the outlet of which has heen prcviou Iv closed The cover is shut 
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twcntv ycirs, nud it la po«siUo to fijicik m rather positive although some- 
wlnt general tenns conetnmig il9\alMe ^^he^eTc^ there, have h«n coin 
parable figure^ these figures liavo slioun a reduced incidence of tvphoid 
fever and reduced mortiht^ rate among tho«o who acquired tvphoid 
fiver in the v vtcmated j.rr>np ns contristcd with the iinvaecmated crmiip 
In the recent tvphoid epidemic in SiUm, Ohio, onlv three or 14 per 
cent of the two hundreil and ten ex-«ervi«» men in tht town had thedis 
ease while 1‘2 5 per cent of the women of the anine n^c group contrarted 
tvphoid fever Iheo figures aits illustrative of gcnrril figims which 
ninv l>o ohtaincd The inlerestiiig fentnre of the t particular tiqnres is 
that the' sliow the protection alTordol In tvphoid vaccination among the 
civil population 

It Fccms to Ik) certain that tvphoid vaccination does not afford com 
pleto protection to 100 pir ctiit of mdividiinls nl aiiv time after the va 
oculation Ivplioid Viu'cinntioti la clTeitivc for a widclv virviug length 
of time, and wo hnvo no bacUriolo^Hu! or luologicil criterion as to the 
txvMence or the duration of the proieition afforded hv the nntitvjdvflvd 
inoculation This protection ccins to l»o much more complete during the 
first vear and on tho whoU rtv ucination is to \v advised at the end 
of tUo first \cat, and tippnrentlj again nl the end of two moTO years. 
^Miilc previous vnecinatioH against tvphoid fiver apparentlv decreases 
the mortalitv from tho di«ejisi., it doca not inodifv its course in anv striking 
fashion bhortlj after the intTwduction of vaccination against tvphoid 
fever, it was fdt that the tvphoid ftver in the vaccinated ran a peculiar 
course, prcsiimablv uiiliko that of tvphoid fever ColkKited ob enatmns, 
however, have on the whole rather failed to svibotantiato the view that 
tvphoid, altliongli milder, is a dilTiront di’sease after vaccination Thc'c 
same variations in the course of di«caso aro seen without vaccination as 
well as after it It is perfectly well recognized that tvphoid fever maj 
run n verv atvpical course 

Tecltnfc of Typliotd Iflccina/ion — Aiititvphoid vaccino is now pre* 
pared and furnished bv many health authorities and bv the usual drug 
houses Ihc vaccino consists of a killed culture of tvphoid bacilli stand 
ardized by count Adequate dircctiims arc iiearlv nlwnvs given on the 

preparations Ihc date of preparation should l*o circfully oli'crvcd The 
materials should be used relativclv fresh, that i®, within a ftw months 
It IS preferable to use the matinal withiu two months, although 
parentlv good results can be obtained within six months of tho time oi 
preparation It is likely that the material will last more or less m 
definitely when kept under ideal conditions, that is to sav sterile, m the 
dark and m tho cold Such conditions arc not usnallv obtained and this 
fact emphasizes the desirvhihly of using fresh maltrinl Ivphoid vacev^ 
may be given alonb It is more customary to add parntvphoid A and B 
to tho typhoid bacilli Tho usual dosage is for the first dose five hundred 
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of the vessel should then bo thoroughly stirred, special care being taken 
to disintegrate lumps The Tesi>el should be covered and allowed to stand 
not less than one hour before the contents are discarded ’ 

Compresses and all small articles contaminated, or specially liable to 
become o, should 1 c burned 

Priites should be sericnetl watertight and eltined onlv under ofS 
cial supervision 

Bed and body Itnen should be snaked in 5 per cent carbolic solution 
for several hours boiled or both Bath water should be boiled 

When the surroundings permit the stools and urine can be buried 
after disinfection of cour c with due regard to wells or other witer supplv 
If the family is engaged in the milk or any other business connected 
with foodstuffs obvious special precautions arc m order and it may be 
necessary , in tho interest of public health to suspend sncli business until 
all danger of contamination is past Four nec,at!vc and consecutive cs 
aminations of the stools and nnne hould bt required of persons thus 
emploved before thev arc allowed to rcsum< onhnirv work 

The precautions which are so easv m large hospitals are often verv 
difBcult m the private house rvpcruncc Ins induated that it is neces 
sarv to explain in grevt detail from n bictvriologu il point of view the 
dangers nn«ing from the care of tvphoul fevtr patient* To these ex 
plaiintions routine regulations can be added with the expectancy that 
no slips in sanitarv techmc will occur W ithout such an explanation it is 
often perfectlv extraordinary how futile routine regulations are 

Carriers — k chronic carrier should l>c kept under the supervision of 
the local board of health and not allowed to handle foodstuffs for others 
If he moves to another place the local health anthontics of that place 
should be notified if pos ible It is of eaurse obvious that such a per 
son may «tart an epidemic running into the hundreds of casea In this 
connection it is of inttre*t to note the ititcmcnt tint on December 3 
1911 Marv kkallon otherwise known as ‘Tvphoid Alarv entered suit 
against tbo citv of New kork for alkgcd false imprisonment bv the 
Board of Health 


TREATMENT 
Freuetick C Shattcck 
Devised b\ Buoer I Lef 


Tlierc is no specific tberapr of tvphoid fever "Mucli experimental 
work lias been done in the use of various poeifie produ ts of the tvphoid 
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<lo»ni and sfcam allowed to cifciilate in a j ickc t at the bottom of tlip hop- 
per 1 he coiiiciits arc tints qnicU^ brought to tlie botliiig poiut and there 
oiatntfttiUMl for tue wnmitca 

Bed jHitis and unwali arc sterilized b\ boihng for file minutes in a 
hopper devotctl to them 

Balk uater is al«o boiled forfiit niimitis 

Sputum cup^ coniprexses and mouth fuahs are put into piper bags 
marked 'tiphoul, ’ and bvmicil in tbt boiler bouse fnniacc 

Bed and botly linen are put into a a|) 0 i.inl hig marked “tjphoid,’ and 
boiled in the laundry pcp irate from otlu r Imen 

The tnallre^ is spntikUd mih a 2 |>cr eiiit solution of fonnahn 
marked ‘tiphoul,” al-'O with date and ward, niid sent to the fumigating 
room where it is « zjH><icd to fonna1dch\d paS for twcnti four hour's Facli 
mattress rccciiea at Icn^t two fnmig-itiom, sometimes more, acconling to 
t\io deinnud 

Lubber sheet rubber piUou ease bedstead and stand are washed 
with wap and water and then with a 1 3,000 «olntjon of corrosiio lub- 
lunate 

Special Mcwioineter^ arc w«od for Uphold pitiiiits After u o tbev 
arc waslud with sn ipaud water and kept »u a 1 1,000 solution of oorrosin 
sublimate 

Special enema synnyes and reclal lubes for tiphoid pationU arc 
wasii^ in cold water, then in hot water, boilcnl three miiuitcs, and kept 
in salt solution 

Special dishes cups etc, for tiphoid patients arc wndiwl separate 
from other dishes in n special dish pan, placed m a di«h sfonlizcr, and 
boiled for ten minutes 

Nurses wear aprons with long slccics when making the kd, feeding 
and bathing the patient Rubber yhtes arc worn when the bedpan is 
handled and when the mouth is sw-ibbcd 

The clothes worn hi tho pilieiit on entrance arc capo cd to fonnalde- 
lijd gas for twcnt^ four hours 

Of course, such measures as arc aboic dctailul can l*c carried out 
only in large institutions Lcjuftlly good rtsiiUa can, howcicr, be obfaincu 
anywhere by the intelligent adaptation of menus to ends The Jla^si 
chu«ctts State Board of Health officially Tccomniends the following treat 
ment of stools and urine 

“3Iilk of lime (one part freshly slaked lime to eight parts of water), 
or chlonnated lime (0 per cent), or cirlmlic acid (5 per cent), or for 
malm (10 per cent), or boiling in soda solution The discharges should 
be received m a vessel containing soroo of tlio germicidal solution, and 
more should be added so as to cover the ma«s and l>c equal to at least 
twice the volume of the m'lferial to bo dismfeitcd The entire contents 
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ea<»y tn change, almost m a moment, from a brisk to as slow a firo is 
von please, or vice versa Soft coal comes next Anthracite is a bad 
third The fire has its eonvoiicncc Direct radiation as a means of 

warming rooms is cheap and nastj 

Compresses and small arti Ics aro readily burned in the opened fire, 
i£ such there be It is to bo remembered that the disease may be cirned 
from one patient to another or to a healthy person by an enema syringe 
or a thermometer The risk of transmission through spoons and other 
feeding vessels is very slight with ordinary care 

The use of the bed pan la to he rigidly enforced as a rule Few 
people take kindly to the bed pan at first but the habit is generally soon 
acquired and a little water thrown into the rectum helps much to over 
come the disadvantage and novcltv of the supine position Now and 
then, however, we have to deal with a patient who does not seem able to 
reconcile himself to the bed pan Its use involves more fatiguo than 
does that of the cabinet at the bedside with proper assistance If the 
net result of the bed pan is «quandenDg strength, a means less open to 
that objection is to be preferred Common sense should rule here as 
tlsewEcro 

The minimum output of strength is the undcrlviUg principle of the 
bed pan It is not likch that the ai'tiDg posture in itself can cause 
hemorrhage or perforation and the chance that unjust blame may be 
attached to the attendant for a rcallv unpreventablc accident should not 
be paramount to the interests of the patient The notions of the laity 
about matters medical have marly always been derived from the profes 
Sion, but are apt to be more or less out of date The head of the proces 
Sion precedes the tail This nceros all very tntc but » not so much so 
as it seems Vfe aro all of vis prono to follow rules — the line of least 
resistance Tins is as good a plvcc ns anv to insist on the application 
of active common sense to the principles of management of a person sick 
with a disease winch wc do not as yet know how to euro * 

Tho daUp^er of leaving a typhoid pvtirat alone, even for a moment and 
even when not «cemiugly delirious, must bo mentioned and realized A 
chance to jump out of tlic window to conceal or uae a razor, scissors or 
the like may be cunningly watched for and promptly seized by a mind 
wliicli appears saner than it is 

The mouth, teeth, and tongue are to be carefully cleansed with a cot 
ton swab and Iwric acid or other similar solution, at least three times n 
dav and a little glycerin may be uoe’d on tbe lips Sordcs, and a dry 
leathery tongue like that of a parrot are muto accusations of tho doctor 
and nnr e as a rule For manv years all mv tvphoid patients have had 
their thrrvats spraved ibnce duly onth Dobells solution and I am con 

Very si k p»ti nt» »lo t nnot o « bedi>an may K allowed to defecate on 
a large pad vshich ig ub«<v] ently bnrncd — Ed tor 
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bicillus in tlic treatment of tlio cliseav ^\ liilo there h'i\c been a certain 
nuinKr of fa\orahle nporfs concerning the n<t of «ioine of tlie^ product^, 
ns \ct the c reports reepiire confirmation, nnd, looked nt hroidlv, one diics 
not di«co\er nt this time nnj specific thcnpoutic ngent in tiplioid fever 
which holds ver\ greit promi«e 

General Care — In nii> ci«e m which typhoid fever is suspecteil — and 
It should Ix) siisjKX-tcil in ever) continucel fever until jirovcd absent— 
the patient should lie put to Ixd nnd treated provisionallv as if he bad 
tvphoid I von if the disin'c he mild, cicli case is a potential source of 
diecnso to others In a ciso which is mild nt first pravit) tnsv appear 
later, either from severo toxemia or one or more of the mam accidinU 
nnd cornplicntions incident to tho disease It i«, thircforc of moment 
to save tho strength from tho stnrL \\c have nil seen esses in winch, 
from nvoidnhlc or niinvoidahio dtln) in diagnosis, pstients hsre draeged 
themselves al«nt and become so cxlisnstotl thst this ven exhaustion 
seemed a lending fcntiiro of their di ci«c, perhaps the dctcmimanl one 
ns to recover) Ihc slow development nnd long diintion of tvphoid af 
ford a sharp contpist Utwixn this infection and sojno other acute 
infections pneunioiin, for instance, a point worth) of fhcnpiiitic 
consideration 

Should proper care bo difiicult or impossible nt home, entrance to a 
hospital, if Such bo accessible, is to be urged It is of tho h»t llnpo^ 
tniieo to provide for proper niirung If possible, there should ho tvo 
nurses If tho eight hour limit is adopted, citlicr through unions or bv 
law, at least three will be required In severe cases three arc none too 
man), some items of care — bntliing, for instnucc — being difficult to earn 
out b) a single nurse Of course financial nnd other considerations on v 
too often make the ideal unattainable ^No must content onr«cl\c3 vn 
coming ns near it as we cm The best room m tlie liou«e, if possible wit 
a sunny exposure, windows on at least two sides, nn open fireplace, an 
convenient bathroom, iv to be devoted to the patient As m other m 
fcctious diseases, or, indeed, for that matter, in disease in general, 
fewer imncccssar) articles in the romn the letter Of ctnirse carpets^ 
curtains, and the thousand and one things with which Uie rooms 
the well to^o are nowada)s encumbered arc less objectionable m '' 
than in the eruptive infections, but the) grcntl) nnd iiecdlcssl' ® 
the burden of care of the room and interfere with the quiet so dcsiri c 
about tho sick , 

Among the requirements of tho sick room I give the open fire 
place It warms rather than heats the room, and, above all, promo c 
ventilation I do not think that the advantages of a combination^ 
open fire and open window aro ns widcl) appreciated as thex suou a 
Hard, thoroughly dry, non snapping wood with a plentiful bed of osi^^ 
yields the best results to those wlio know how to secure them ' 
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t\pIioid Thtre is no paralleli'^m between the ivinptoms and the num 
ber extent, or depth of tho intestmal nlcentions Lo''S of blood from an 
nicer mav at anj time concert a mild into a cerv serious ci«e perhaps 
kill the pitient dirceth more often ocnou&lj add to the asthenn Per 
foratue peritonitis, general or local, the gri\est accident in tcphoid, is 
liable to occur even in the earliest part of couvilcscence Me hace, 
therefore to strike a bilince between the needs of the body as a whole 
and the speci il care demanded he the ulceration and its scat To limit 
the extent and promote the healing of ulceration which we cm see we 
do not set our ingenuity to work to devise an approach to the constant 
unrest of p* ristalsis, nor do we u c fecal matter as a dressing It is 
true that cow dung has been ustd for making poultices and mav possible 
be still so used in some bucolic districts But its use for the purpose is 
not making headwa' to say ibe least, and I do not know that it was ap 
plied to raw surfaces As a m itter of fact tvphoid intestinal ulcerations 
do heal perfectly m tho great majontv of cases perforation and hemor 
rhage combined being, re pmsible for probsbla not more than 1/10 per 
cent of the general mortality of or 10 per cent It stems liowtaer, 
rational to suppose that a dignihcd and ccntle peristalsis and as far as 
max be scoured unirntatnig mtcstmxl contents tend to reduct to a mini 
mnm the risks of these atcidonts which arc still bound to occur omo- 
tiints in spite of wliat we tan d> or what we can refrain from 
doing 

I was taught that milk should be the mam or ctclusno article of diet 
in taphoid fever and for two weeks after the temperature had struck 
normal This teaching I followed for some tears after I came into tho 
charge of hospitil wariU At first duniig the txphjid season I hardened 
mv heart against the praters even against tho tears of patients clamor 
oils for articles of ffod which I now believe to be innocent Two or three 
ciscs of continued fever as the cause of which I thought mysdf justified 
in excluding typbi id, were fc»l on extro diet — whatever they wanted and 
tho hospital could afford Thct neovered safeh quicklv enough and 
comfortably Sub cqiicnt review of the c ca«cs eonriiicvd me that I had 
Ixen at first mistaken in diagnosio that thev had reillv gone through 
tvphoid fever and bad come out of it m better condition than was common 
in tho Arassai’hiiscttv Crneral Ho pital in those davs This set me think 
ing— verv hard work for me— and led me to fomuilate a principle ad 
hcrcnce to which far twenty years has never can ed me regret on the 
contrarv only aatisfaction Tins principle is that everv patient with 
tvphoid fever should l>e fed with reference to lus digt tivo power with 
exclusion of such article as in them elves or in tlmr residue mav be 
irntnting to the raw surface in the gnt or mav prorhice undue peristalsis 

Me Lave not esciped entireh from the old doctrine of infiammation 
and its starvation M e arc inclined to feir tht locil manifcstattons more 
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fident tint muldlc-cir itiflanmi’ition has l>ocn dccidcdh Io«3 frcfjHcnt under 
this roiitiiip * 

It Ins Ixtn said that tlio Iie^t trontincnt fnr lird sores |g to di«clnrp! 
tho Ik id mir*'0 ( irtirni jt is that, under pnijicr care of tlio intes and 
pirts J>i)Otnlh fxjK)«ril to wul and pn sure, Itcd sores arp nro Clean 
line s and drviir s arc {xitent prtxcnlitts ^ also is clniise of position, 
and thus of tho scit of prissare T.lu loist si^i of rcxliH s aiiould lead 
to extra Mj,iluict and the use of pure alcohol firqiicntU oicr threatened 
nrcis riic air or the untcr bed, if n\nilahle, nw} lie n help hinjs 
can be unde in sins to amt, of toweliiij; or tow, and cincrixl with cotton 
handiginc’ o\cr a In\or of sheet cotton hittin? Tlle^ liaic nn advanta'^ 


oxer riihhcr mips 1 1 tlint the> arc more alxorUiit 

^ mtors should lie excluded and intcnicns xMfh iniml'crs of the fain 
ilx Lritf The men. pn < me of a judicious nicinlitr of tin. famtlv m the 
room to spire the iiur o or for other rtnson, iin\ lo not ouh odims«iWp 
but desirable Onh in the niihhst en<os should the patient he allowed 
to re id Iv( idiiic aloud to the pitieut mix K «oothiup help to pa s the 

time and irrc to dixert the thouphts from lu«ine«s or otln r tuidcsiralk 

(h iiuicls 

Ihc toxcruip of tilt p Hunt should not include a ImhI spread e pociallv 
jf starched Ikd«prxn<ls max pratifx lh( ext of the circfnl hoii tkeeper, 
but sxrxo no rcnllj utihtariun purpo«» If the »i2C of the sith room 
and circnmstniices pcnuit, txxo U-ds arc Vtttr ihxii one, eath to l« wr 
cupicd txxclxe hours The pilieiit can en«il\ l>c rolled from ono to the 
other, gets refreshment from the cliaiipc, and the mattress retains its shape 
better Beds in prixntc hou es arc apt to 1 >e too loxx for iiur es to do 
their best xxork A loxr, double bed and n heaxx pitient tmke a difficult 
combination The prompt purchase or luring, of n hospital btd or a hod 


of that txpc XX ill cisilx be ecnnomx m the long run 

Diet — ixplioul fexer is nn acute infection xarjiiv duration from 
three xxceks to three iiionlLs, if there arc repeated nlnp«es After sexcre 
ciecs, or III tho c pist the primp of life, lu xxhom repair is rclatixilj 
coin alcscciicc is apt to lie tedious. The mo t frcfjueiit iau''0 of ilo'’* 
IS asthenia, the licirt o'lt oxxiiip to the nttion of toxins on the 

mxocardmm and on the ctiitral nenous system Supportive trcitm™^ 
and the maintenance of the strcnptli arc therefore, matters of prt"'* 
moment, far more «o than in an mfcctioii of short course, like pneumonia 
In tubtrculosis, usuallx a chronic infection, xxc strive to incrcise the di 
pestixc limit and to feed the patient thereto Although txphoid is a 
linntcd disease to a degree and in n scubc that tnbcrciilobis is not, I bcho'C 
that the same principUs as to diet should obtain in both diseases, were if 
not for one and a vital, difference — the constant intc«tinil Icsiou'i o 
Fxen more important is the prevention of parotitis wlich xxas a frtqiient co™ 


plication lefore the ilajs of froper month t el me — y lifor 
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t'pboid There is no parallelism between the symptoms and the num 
ler, extent, or depth of the intestinal ulcerations Loss of blood from an 
ulcer may at any time convert a mild into a verj serions case perhaps 
kill the patient directly more often Bcriouslj add to the asthenia Per 
foratue peritonitis, general or local the graiest accident in tvphoid, is 
liable to occur e\en in the earliest part of convalescence We ha\e, 
therefore to strike a balaiic* between the needs of the bod\ is a vhole 
and the spcenl care demanded bi the ulceration and its scat To limit 
the extent and piomote the healing of nhcration ivhich we can sec, we 
do not set our iiiffcnuitj to work to devise an ipproacli to the constant 
unrest of pcnstalsi , nor do we ii e fecal matter is a dressing It is 
true that cow dung his been used for making poultices and may possibly 
be still so u cd in some bucolic districts But its use foi the purpose is 
not making headway to sax the least and I do not know that it was ap- 
plied to raw surfaces As a matter of tact txphoid mtestmil ulccntions 
do heal peifectlv in the great majontx of ci es pcitoTation and hemor 
rlngc combined being responsible for probabh not more than 1/10 per 
cent of the general mortalitv of 3 or 10 per cent. It seems however 
rational to suppo e that a dignified and ^.cntlc peristalsis and as far as 
max be secur^ unimtatm.. intestinal contents tend to reduce to a mini 
mum the risks of the o accidents which are still bound to occur some- 
times, 111 spite of what wc cm do or what wc can refrain from 
doing 

I was taught that milk should be the main or exclusive article of diet 
in typhoid fever and for two weeks after the temperature had stnick 
normal This teaching I followed for some jears after I came into the 
charge of hospital wards Vt hr«t dunn^ the tvphoid eason I hardened 
m 3 heart ngnmat the prJ 3 crs even igainst tho tears of patients clamor 
0U8 for articles of food which I now believe to be innocent Two or three 
cases of continued fever as the cause of which I thought mvself justitied 
in excluding tvphoid were fed on ixtra diet — whatever tlicv wanted and 
the hospital could afford Thej recovered safelv quicklv enough and 
comfoitablv Sub iqueiit review of the c ca s convinced me that I had 
been at hrst mi tiken in diagnosis that thev had realh foonc through 
tvplioid fever and had eomc out of it in lictter condition than was common 
ill the Alassjchii etts General Hospital in tho e davs This tt me think 
ing — vcr 3 hard work for mo — and led me to formulate a principle ad 
hercuce to which for twint 3 veirs baa never cm ed mo regret on the 
contrarv onlv sitisfaction Tins principle is that ever} patient with 
tvphnul fever hould be fed with reference to his digestive power, with 
exclusion of such articles as in themselves or in their residue mnv be 
irritating to tho riw surfaci in the gut or mav produce undue peristal is 
^\c have not C'capcd entirclv from the old doctrine of inflaramation 
and its starvation \\ c are inclined to fi ir the local iiianifc»stat!ons more 
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fidcnt that middlo-car itiflainuntioii has l»ccn dccidcdU Ic«9 frc<iiicnt nndcr 
this rontiiip ® 

It Ins Impii lid t)iat tho liMt tn ilinciit for l>cd “oris is to diviLarp’ 
llic li( id mir ( { irtnm it is that, mulpr proper care of the nates and 

pirts sjKcidh e’tp) id to foil and prt««iirc, !xd sores art rire Clean 
liiu s and drMU s are intent prcicntivis “vi nl"© is clnn^ of position, 
and thus of tlie cit of pressiin Hit lent siirii of rcHliie«s sliouH leid 
to ixtro M;.ilanct and the int of pure alcohol fniiutnth o\er tlimfcncJ 
area* Hit nr or the water l»eil, if ainilahle, Jiia\ he a help 
can l)c made, in sin s to firtit, of towiltn;; or tow, and coicrid with cotton 
l)andiig:in_ oier a laser of «lieet cotton Inttiiip Thei hare an aclranfa'^ 
01 cr nihher rui^« i i tint the^ arc more ah orlieiit 

\ mtors sluiuld Ik. txclmhd and mien tews w itli inimlwrs of the fam 
il\ hnef The inert pri tnce of a judicious nicinhcr of the familv in the 
rewm to spare the niir c or for other rta on, lint l>c not onh adini ihlci 
hilt desirable Ouh ui the mildest in«es shonhl the patient ho allo’ived 
to n i<l lie iduiu nlotnl to the piticnt mat l>e «oothiiip help to pa s the 
time and tne to elnert tho thoughts from liisiiie s or otlicr imdesirahle 
(h iiiiiets 

1 lie coxeruig of the patient should not inelmic a hed-«prend, c«po«all^ 
if starched Heel spreads nin grntifi the etc of the can fill hoii ikeiporj 
htit «cno no rcillt utiiitariiii purpose If the «ire of the sick roiiw 
and circtiinstniiees permit, two Uds arc liettir than one each to 1* oc* 
ctipicd twohe hours Ihc pitient eau easih Ik rolled fn>m one to the 
other, gets refreshment from the cliniige, and llic mattress retains its shape 
better Beds in prnatc hou es arc apt to ho lr>o low for nurses to a> 
their host work A low, elouhle bed and n hcav> pitlcnt make a dittiuulj 
comhuiation llie prompt purclmsc or luring of n liospital bed or a oca 
of that t^po will eisih he ceonomj in the long run 

Diet — l^phold foeer is an acute mfe*ctioii % irMiig in duration froia 
three weeks to three months, if Ihert are repeated rilnpscs Afttr 
Cl t«, or in tho e p i t the prime of life iii whom npiir is nhituch sIoM) 
convalc ccuce ts apt to he fcdtoiis. The most fmi«eiit can o of dtjy 
Is asthenia the heart gnmg mit owiii-, to the iction of toxins on tue 
nl^otnrdulm and on the central ncr\ou9 s^stem Supportue trcitnient 
and the inaintcuancc of the strength an therefore, matters of great 
moment, fir more so than in an infection of short eoursi, like pnciunoi la 
In tuberculosis, usunlh a chronic infection, wc «tn\e to inert i«o the d' 
gestue limit and to feed the patient thereto Altliouch f^phQld is a 
limited di case to a degree and in a stn c that tuberculosis is not, I belierc 
that the same principles as to diet should obtain in hotli disease wort d 
not for one and i aital, difftrcncc — the constant intestinal hsions o 
Lien more important i tie imention of pamtitia winch waa a frequent c®ui 
plication hefore the lajs ol prefer woilili t««rfnic — Thlor 
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IV quirts of milk 

1 to 2 pints of cream, to 30 per cent fat. 

Vi to 1% pounds of milk sugar 

3 to 6 Cpffs 

Stale broad or toa^t with butter 

This study IS of interest, and ma-v bo of importanco in cases pre enting 
uuusual difliculties for proper nutrition but it seems to me in the great 
majority of c.ises ealono values cm be disregarded If the patient is 
comfortable, progressing favorably, without indieition of digestiie dis 
turhinoe and is fed up or nearly up to his dige tive Imiit, it does not make 
any difference how many calories the fowl contains 

Coleman a further expenenco of a high calorie diet in typhoid fever 
has been very satisfactory Those who have tried to adopt Colemans 
method of feeding particularly in a pnvatc house become painfully aware 
of the manifold difficulties Coleman himself emphasues certain salient 
facts 

1 Typhoid feyer does not alter tho patients preferences for food 
or remoyo existing food idiosyncrasies 

2 The diet must bo made to ht the patient, and not tho patient the 
diet 

In addition to any theoretical considerations as to calonc require 
ments tho mam factor must always be the ability of the patient to take 
cart of tho food, and thv amount and kind of food must m the la«t analysis 
be solely determined by its clinical effect upon the patient Sick patients 
yvill obyioush take loss food, aud must be given food in liquid or semi 
solid form or at least in somo form which docs not require mastication 
While very few physicians have been able to repeat in private prictice 
Colemans experience very largely duo to the fact that a physician does 
not haio ayailablo trained personnel with adequate experience to carry 
out hi8 aiig^;estions, nevertheless tho passigo of time has indicated that 
liberal alnnnntition in typhoid fever is aecompjnied bv many benehtial 
effects, and apparently by no deleterious effects 

The arguments in favor of the dietetic principle above stated are on 
haiiccd comfort to the patient and a shorter conyalcsccuce Incidentally 
lo s of hair as a sequel of the diseise, I suppose an index of markedly 
lowered nutntion, practically has not occurred siueo I abindmcd exclusive 
milk diet though it was not uncommon before I have been accused of 
giving pork and beaus to m\ typhoid cases, partly doubtlc« but not 
wholly in fun Tho following list of admissible articles and preparations 
claims to bo suggc»ti\c rather than exhaustive 
All liquids including broOis and cocoa 

&OUJ — puric of ov ter, clim, patato etc ctc,cnrefulh strained 
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than the general disease, to treat t]iodi<<n«c nthcr flian the patient, snnif^ 
tunes to forget tlinl a nintint is our Knuiit, not oiir innsttr 

Those patients a\ho o irntaWe stoinnchs lo<l to the n c of the term 
“gastric feecr imi‘'t Ik? ftd with the gri ifest oire on hlaiid IkiukI^, per 
haps m \cn small and at frt-Hiucut intervaK lu inv ex 

pericncL such g-istnc irritabihl^ is usitalU a relativdv < irh and tnn«itorv 
snnptoin Other patients P«m renda to take and digest anatbiiig tbst 
wo give them, e\cn during pronoiiimd fisir Ihtwetn the wc 'ee 
ever) po«siblo gradation as well ns wido differinces Ictween the digestive 
power of tlio same patient at diffcrtul pennds m the di‘*c\«e lood should 
l>o gnen even two or tlirt“0 bours 1 he inttiwal should «eldoni bo lonircr 
than three hours during the da^, but nin> W itcetdcd during the night 
ratlicr than wake the pit lent from a nlatiich nntiinil sleep Toxic stupor 
IS not a \alid eau«« for a longer iiittrxal 1 still gne milk, more or le^^ 
or none, noconling to the condition of tbe pitient at the time Sinct tve 
lva\c been tneowraged to think. »n calories, wo art told that a larger amount 
of milk IS needed to mamtam llit bo<l) weight thin can pncticalh he 
given to a sick penon hvon if this K true a nnuUratc lo^s of weight 
docs no harm and is npidl) made good diinn,. tlie leisure of 0001810*00006 
Morcoier, whctiier from ipiorancc, pr< jiidicC) or l>otli, I confess to some 
ekcpticism as to the inctho<licil applitation of edonc values to a living 
organism, ns if it were a machine inidt »n Gcmniiv Iho liun., b™} 
has a surprising power of adiplabilitv k\i set individiiuls, ns well as 
races, dcviloping tnoro entrg\ than the caloric value of their food would 
seem to warrant ^\o inu«t nlwnrs mncmlxr tlint the living Ixidi is a 
variable and tliat tlio result of its imilliplicution bv n find factor, assiini 
ing the calorie to be fixed, is liable to bo a variable Put wc cannot sjfciv 
assume the cilono of dail^ life to be a fixed factor All oatmeals ore not 
the same, and in like manner Ihcrt is a variation, vvbith mnv bo lInpo^ 
taut, in tvtrj otlicr article ciittring into the dietary of man And, more- 
over, liow about the cook ? Ono cook aiirel^ difTcreth from another in gion, 
and those who arc capiblo of la^^ destruction of whatever ciloric vn uc 
a raw material of diet ma^ contain are, nnhippilv, tlio rule rather t an 
tho exception 

Alexander I amhert now forbids milk nltngi tlicr to his tv phoid patiento, 
and notices i greatly IcsscuctI frequency of inetcorism since his infiwlw 
On the liberal and mixed diet which I wso meteorisiu is rare sivo m 
sev ere cases, and then seems attributable f ir more to toxic p iral) sis of t ic 
gut than to dietary influence 

Warren Coleman has made carrfnl studies of tho application of c none 
values to the feeding of Uphold patients, and finds that bv tho addition 
of cream and of sugar of milk to milk ho cm prevent Iwdy waste 
patient weighing 150 pounds should be given tho food equivalent of 4 , 
calones a day His daily diet is something as follows 
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It IS Bot only capable of directlv producing energy, but also probibly in 
some wav not full^ underatootl guards the ti<!sues against waste, cspecnllj 
when a severe infection has taken posses ion of the body ilany, perhaps 
the majontv of cases, require no akohol from start to If the 

pulse IS good and assimilation and secretion satisfactorv , there is possibly 
even less reason for giving alcohol than to a person m full health, hut if 
the heart shows distinct signs of undue weakness if hv postasis is threaten 
ing or marked, if the power to take retain, or appropriate noiinshment 
13 undulj lowered, I believe it to be a grave error in judgment to withhold 
alcohol It can be given as ab ulutc alcohol diluted with water nearly 
tasteless, or in the form of liquor wine or beer as mav ■'cem or prove to 
bo wise Whatever form of alcohol be cliO‘<en it is better to give it pure 
or with water alone and not mix it with articles more cominoiilv classtd 
as food The danger of formin^ an alcoholic habit is practically ml m 
the subjects of acute general infection Thev arc more likelv to acquire 
a distaste than, a liking for it Tho presence of the smell of alcohol on 
the breath may bo deemed evidence that the dose already given has not 
been used up and thus an indication to wait and ptrliip? to reduct the 
next dose An intelligent and rchablo nurse can V of groat service in 
helping to decide when and how much alcohol to ^ive Tlinc or four 
ounces of whukv or its equivaltnt rarclj needs to bo exceeded during 
twontj four htnirs but cases now and then are met m which it should 
be given usually to tide over an emergency up to tho lunit of toleration 
It can, of course be added to cnemnta or even put into a plucose-salt 
solution and introduced under the skin in tho strength of an ounce to tho 
pint 

Doctor Sbattuck hns outlined with couv mcing tolerinco the brief of the 
u e of alcohol in tvphoid fever It is now generally accepted I think 
that alcohol is oiilj u«ed ns i food wlicu there is an insufficient supply of 
available carbohvdrate or fit Thit condition frequently obtains in 
tvphoid fever It Ins not been m\ peramd expencucc that alcohol is a 
stimulant in tvphoid feyer or in an\ other acute infection It is tnie 
however that the plivsiological effect of akohol is to givo a fictitious 
senso of well being and m con tqnence of that hctitious sen c of well being 
tho patient maj well forget his ache m his bones the headiclie md all 
tho pett^ anrovanecs of his disia e There arc obvious indications for 
the use of alcohol in, tvphoid fever rarelj as food but not infrcquentlj 
for its most important phvsiologiiil effect 

If the patient has lieeu hbcrallv fed dimng the fever no great cliaugc 
13 in order for comalesccnee I d> not niwada)s often co the ravenous 
appetite or the rapid dige«tion leading one to compvrc the stomach to a 
dredge at work so common during tho re tneted diet period It is to be 
rcmcnibcrcd that tho suhsidcnoo of fever docs not m irk the liealing of the 
ulcer*, which mnv bo dclaved “cveral week*. \s before tated, wo have 



G2G 


i\rJioTD 13 M n 


Griids strnmcd if containing rough pirtick^ 

Itc cmm l)!uiiciiniif.(, junket, milk font without crust, sberkt 
raw Soft, Imihal, liglitlj pcrnmlilctl 
Alcat tiiuh mini cil, pcnjiccl raw Itrcf 
“Ihc soft part of riw o\Mtr«, macaroni, nca 
Orange nnil grape-fruit juioc 
The soft p irt of hiked or elcwtd apples 

The Lest nsnlta will lie ohlaiiicil onl> h\ tho physician who apphe* 
sound prim iples to the maiin^timnt of his c lee, allows no change in eon 
ditions to escape him, mil la tvi r rciu]> to nioilif\ details ns the iJiosni 
crnsies of tho patient or tho anrjing feitim's of tho inditidiial patient 
demand Water should lx citcu fmli, if for no other na«rin with tie 
hope of causing large renal output and thus elimination of toxins sohible 
therein I h ito ftldom gi\cn aiatir m tin quantities ndiocafcd and sd 
ininistircil In the late Dr I W rtislnng of Cleiil ind, one to two galbns 
n dn\ This has ken nptU tenma! ‘a sjkcics of internal h'drothenip' 
riio Ixst criterion for a desirihlt amount of water would «ccm to 
bo tho chart of tho dail\ urinnrj output Tho output of iiriiio in tiphma 
feacr should ho 1,'iOO c e ( ►(» ounces), and (ho fluid intake should lie 
cicnt to keep tho urinan oulpiU at tliat lead There is no evidence that 
nn> hcnetit nttuhes to the further foreiiig of fluids, and there is muc 
to he said in faior of a steadv fluid intake ns opj'ose'd to tho high waves 
created hv sumo onthusiastic mir c 

I am mcliiiid to helttic it po sihle to enhnnee the danger of earouc 
dilatation through tho extra dtinaiid made iijxui a weak heart m takin" 
care of large amounts of fluid If for nii\ ri i«nii water enough caiun’t 
bo given bj tho «toiuaeh, it should 1*0 given ha the rectum, tint is iioraia 
saline solution eitlier in bulk or In stxpige ns mnj stem wi e If * 
rectum be rebellious, it inaj be desiriblt to omploa li\podeniioclasi« ' 
COSO lO pir edit, lactose 6 to 8 per cent can, if it seems desirab e 
added to iho aaatcr, iiitrodiueil iitlur into tho rcttniu or under the * 
Tho amount of actual footl in terms of food aniuc avliich can bo 
ininisttrcd b\ rectum is on llit whole rather slight It is probablj n 
aisablo to utilize the roetum cntirela for the admimstriition of fluid withou 
running the risk of creating an imtabihta ha the addition of food of o" 
caloric aalue The administration of fluid intmaciiousla has bicn ghoa'u 
to bo of aera temporara benefit It ma\ ho of a \liio in a tcinporarj crisi* 
but it IS not a satisfactory method of supplaing fluid to the organis^ 
There aro indications that tho intraaciious route maa m tlie future 
utilized for the snppla of calorific foods, hut ns yet no considerable 1 1 
mentation is possible in this fashion 

It IS held b\ sonic tliat alcohol is always and eaeraaahcre noxious, u 
jt IS generally admitted that it is a food, and ns such is touclied upon here 
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by tLo thoUe,btles3, witb interest bj all Their effect in reducing tempera 
ture markedly and promptly waa clexr they not sue us the toil 

and expense of the Brand method* It did not take very long to answer 
this question in the negatUL \s routine agents they were soon found 
to endinger the lift of the pititnt even those of them which are least 
depressant to the heart and guarded b> caffciii at that Thev still have 
a limited appliCiition in typhoid to be mentioned later 

It cannot he too dearie home in mind that the purpose of hydro- 
therapy 13 not primarily to reduce temperature Its purpi e is to promote 
deep breathing, thus aiding the respiratory and circulatory functions 
to exert a beneficial influence — stimulation? — upon the central nervous 
svstem, to lessen delirium — toxemia of the ecrebnl cortex, to diminish 
restlessness and promote nstuml sloop in short bring about a more normal 
state of the whole or^iniusm This is oftcu noted after hydrotherapy even 
when the water his not apprcciabh lowered the tcmpcritiire, nav even 
■when the temperature nscs after the bith The thermometne reading still 
remains the routine index for the use of the bath The true index is, of 
course the bilaucod estimate of the stale of each patient at the moment 
The experience, insight and judgment which lead to right decision can 
neither be directly imparted by teaibing nor set down in writing The 
thermometne index i® wlicn chocked b> fairly simple if not obvious 
reservations, prettv safe especially if tbo nur t be competent It is, at 
all events, the bc«t single index vve have at pre«ent 

I believe it a fair statement that the use of cold water as laid down 
by Brand is loain^ rather than gaiiiiD,, favor at least m the United States 
It is felt that oquilh gDod results arc obtainable bv forms of hvdrotherapv 
which arc less perturbing to the patient as well as to domestic life and 
which require for thcir ciming out an amiunt of atleiidauce more nearly 
at the command of the average laniilv or hospital In the "Massachusetts 
General Hospital wo have never adapted the Brand method in full In 
the height of the eason I h ivi npiatcdlv known 50 per cent of the medical 
ca«cs to le of tvphoid fever 1 mper tubbing of any such number of eases 
involves nil snnll addition to ibe thirtv six dollars per week which it now 
costs to keep a piticnt not counting ihc intere ton the plant That Brand 
and Ills folbwtrs have done venmm strviec m licttoriug the treatment 
of tvplioid fevir cannot l>o di pitted even by tho c who art not in full 
einimunion in all details 

In essentials the Brand method is as follows Mhcn the thrie-hourlv 
rectal temperature reaches 102 a hath m a tuh b\ the bediide is in order 
tho w itcr from h to 70 F TIip bath la pri'ceded bv alcohol in some 
form and a sponging of the head and chc t with cold water "While in 
the bitli, con tant and vionroiis friction la n cd on the limbs and chest, 
not on the nlHlnnen and a cool compn s is kept on the head The dura 
tiou of the bath is from ten to twentv minutes Tho patient is then dried, 
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no means of c\cn how dct|» nml ctten<ii\e or mimcrows flio«o wa\ 

be Tlio 0 of ns who arc pist iittdcllt. lift recill how generally rc]ap c 
was nttnbiifcd to « dtetar? error, ««d tho cmss-o^imination of t?jc ntir=c 
or patient wliitli was held to iind out whtllttr n friend, soft alike mheart 
and licad, liad brought forbidden fniit 

^\e now know th it tnionlap i, a fre li infection from failure to secure 
innmiiut\ c umot ho eo pnulnced An error in diet nn^ cm e hemorrhage 
or perforatum it iua\ result in tmitstont clc\ ilion of the tempentun. fnr 
a few dass perhaps Ihiit it em start up a nhp o is not tredibli It 
maj be stnltxl tlint fcaor reemde cos, Uphold fetor rcinp es It may be 
well for the plnsiciun who feeds his ttpluud tn«is more Iiluralh than bis 
neighbors to explain this matter to tho familv nt the oiit«et, and thus to 
forestall criticism 

Hydrotherapy — In modem times Cnrnc 1787, was the fir«t to cm 
ploy and ndtoentc cold water extirnalU in ttphoid feter and m other 
general infections, \athan Smith be^an to emplot it in 17*^8 in this 
coiintn, but did not pubti«li Ins ea*os It was n buhl thing to do at that 
tune and tho voice of Currio was ns tint "of om. on mg m the wilder 
ne«s ” Iho pncticc rui too counter to the notions and prejudices of the 
times It was rcmisl lu ISOI In llrand of Stettin who c cxpricnce 
was 80 large and results so good as to eo!«|>el nttentioii Jlis followiag 
was at first lir„tr in Germane than tl < win re, and, a curious fact earlier 
on n large scale in An traha (Hire of Hri«l>iiie) than m Ingland 
Trance, after the Trnneo Priissmii ^\nr, was not prejudiced m favor of 
things Germanic Ihe I np,li h arc con«ervnti\c, and tho oxpcu«c m 
vohed m tho large increase m aftcndnuce dcnnnded h\ tuhluig counter 
acted, in this countr\ of hi,,h wages, our mdinc«s to tre am and everv 
new method of treatment, 'omctiiiic , alasl ceen if not well ba'cd or 
reasonable 

It corns a fair statement that Prniid s metbnd, with or without rood 
ification, was helped in its adopt on b% the opinion widclv held about that 
time of the danger of high fever m itself The cloudy swelling of the 
parenchymatous organs was laid nt the door of tiie fceer, ndnction o 
whicii tended toward consenation, to use a word which is now «o muc 
jn vogue Tho temperature was not only an indev for tho u e of the 
cold bath, but also of its efficacy We know that fcicr is a concomitant 
of acute general infections, and some question whether, in its usual limits, 
it may not bo a part of the means cmploycil ba the orgiiiiam to fight 
the invading enemy ^\c arc, therefore, loith to-day to combat fever as 
Buch, save when it takes tho form of whit is called Inpcrpyrexu m 
which the very temporaturi- is dangerous, ns in thermic freer and m the 
rare eases of infectious discisc m which all bilaiicc between heat pro- 
duction and heat dissipation seems to be tciiiporanly lost TIio intro- 
duction of the coal tar antipx reties was bailed with enthusiasm and joy 
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the nurse be very experienced and reliable the first bath or two should 
bo watched bj the phvsicnn in private practice b% a house ofccer in a 
hospital The form of hidrotherapi its duration repetition, and tein 
perature should be suited to the indnidnil patient at the time, with due 
consideration of the after-effects upon him eien more tlnii on Iiis tcniporn 
ture Those with a thich^ iit la^er stand lower water temperatures tlrni 
do the thin Osier gives the morfilitj at the Ko% il \ ictona Hospital 
Montnal for six years «'4 per cent at the Johns Hopkins 9 1 per cent 
in 1 500 cases At the Massiclmsctts bcneril Hospital, where we haie 
ncier applied the Brand method in full tlic inortalitv of 2,G^1 cases is 
a shade oier 10 per cent 

One fact leaps in the faces of those of us whose professional expen 
cnee goes back forty sears or so The ci e» of which the term ‘ tsplioid 
13 really descnptiie arc far fewer than they were formerh are indeed 
the exception and I do not find it east to demonstrate to my students 
to-day the tvphoid state so called This change I believe to be duo in 
the mam to the vast improMincnt m nursing which has taken place since 
my student and early professional life and to more rational feeding 
Under the head of nursing I should include ei much Indrotherapi as 
thorough cleanliness demands \Micthcr epidemics are milder ttwlaa 
than they were formerh os has hccii clnmicil I do not know 
The eomparatiie rarity of tipboid fever in the pre>cnt dav has done 
much to discourage the w c of hvdrotbcrapv os it wis cmploved twentv 
vears ago k recent iiuiuirv showed that neither medical students nor 
nurses were familiar with the Brind bith Host eases of tvphoid fever 
are nowadava given some form of sponge bith or alcohol rub It is cor 
tainly the part of wi dom to applv a procedure which is familiar rather 
than to embark on unoccustomed therapeutic agents "Most of us who 
were familiar with tvphoid fever when it was verv common are still con 
Tinced that there is the vcrv toxic < i cof tvphoid fever in winch tin. Brand 
hath gives verv rcmirkable nsnlts and which is not at oil affected h\ 
milder hvdrotlitrapeutic method* hor the mist pirt however, the patient 
with tvphoid fever cm be kept corofortahle with sponge biths and alcohol 
rubs. 

Hemorrhage — It is a «uinc»l ihit the uur e is alive to the importance 
of watching for sigus of blood If this appears inv practice his been 
to limit peristalsis ns far as mav be hv withholding noun hment if the 
patient s condition warrants it for a dav or two or bv restriction of the 
diet in quantity and a change in qualitv to broths milk, and water 
ilorphia H al«o to be u evl preferably under the skin, at fir t >4 pf for 
an adult, and then H to *(, everv tbne to six hour* os mav seem wi o 
llodenti narcotism is riot objeetionalle The respiration affords a lx ttcr 
indication of the limit of tolcranci thin the pupils A re piritorv rate 
of 12 to the minute is pcrfoetlv sifi The bthmor of the pul»c and tom 
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prefcnil)l\ on a blnnkd to !>e rtmmcd Inter, nnd gnon gome noiiri'hmcnt 
lo couio per dll'} tlic prot««liin m ^cn olmo'Cioiia, go nuieh go as not to 
warrant its otiiitimiiiiit'* Others iiini it wry grateful, c«pe(.i'ill} after 
tli(\ lu'tt til it A iHttinm lit follow -I Ihc slinenug and c\ano is 

wliuh «oim.tiin« s oci nr tin f«r from l»tiiip, ns iiKlicntiiL of Inrm or danjar 
os nn\ out fcmii" tliun for the lint litiio woiilj infunll^ deem them 
fn lilt loliiH ifopknis Jfospitftl cnmtfs strips on so nffnelml to clantp^ 
on the sid( of tin tnli that tin projKr degns of immcruon of the paticat 
restiUp, upon them cm U. nndih getuml Hit routine Inth fcnipi-ratun. 
IS nnd the water \nrns fnnii 8i® to "O®, tlio higher figures being 

u«cd for the fir t few Intlis, for the ^ollng for the old, or for other 
gpccial reason 

Tla modifications of this inilhoi] nre mntn, the main uiidcrlving mo- 
tno for sueli modifit itnm U iii,^ ceonoime llic bed can be made to gervo 
aa a fnirh good tuh h\ a large rnhlK r sheit n)ii>trtcd into a trough Ij 
blanket rollers under the subs onel cmN \\ atcr at tlie desjreil tempera 
turc 13 easily iiitniduecd, and can rt idih l>c taken out with a sponge 
Some bus of let gene to inamtnin the wuftr tcmjierntun, which wciiM 
otherwise be rat'ed b\ the eeiirintli of the liod> nnd of the liedclotliea- 
It ts cisicr to rub the pilMiit in a high Ud while the hulling u going 
on than it is in a tub which iiivohes stoojinig over, nnd, morco\cr, all 
hftiiig, IS sased Jins plan has liceii long in \ogue in the AIa«^acLusct» 
Geucril Hospital and «c«ins to ^iv« good nsulls 

I icbonneislcr thought the told wtt paek tpiUo ns good ns tubbing 
riio patient is wrapped m n sheet wnin„ out of cold or non ico watcfi 
coacrcel with bluikcfs, and niblad The sheet should be changed cterv 
ten ininiUcs and tlirice applied The warm pack is applied m the same 
waa, w itcr at a higher tt m|»cr«turc In-mg u ed Iliibbing need not I'C 
so ciporous nor clnngc of sheet so frequent with the wnnn pacL This 
form of hsdrothenipa is npplnallo to those who from ago or other cau«c 
arc not fit subjects fur cold water 

Xlic fan bath consists in proinutuip canporiUion from a sheet color- 
ing the patient sprinkled with ice-erolel water from a garden sprinkler 
while the limbs and ci»est arc nibbed as in the Ilrniul method ^atllnn 
Smith speaks of fanning with u dioet Other modifications nre the war^ 
batli, cither kept wnim or griidiialh reduced m temperiture I>\ tlio auJi 
tion of cold water or iee>, and, ogam simple sponging The Utter U 
varied m mam wais ns regirds the tempcrntiirc of the water used, tU 
addition of alcohol up to 50 per cent or more, and the amount of bodj 
surface exposed and sponged at a time However askmcc the e spong 
mgs niaa bo looked upon bj the strict followers of Brand, the\ have «ccmc 
to me all sufficient m man> casts 

Indeed, Indrothcrapj in tjplioid fever, as all tlieropoutic measures 
wherever applied must bo mother tinctured with common sense Unle** 
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the nurse be rery experienced and reliable the first bath or two should 
bo watched bj the ph\8ician in private prietiec hi a house ofiiccr in a 
hospital Ihe form of h\dmtherapv its duration repetition and tem 
pcrature should be suited to the individual patient at the time with due 
consideration ol the after effects upon him even more thin on his tempera 
ture Those with a thick fat lajer stand lower water temperatures than 
do the thin Osier gives the mortabty at tlio Roval \ictoria Hospital 
Jlontreal, for six jears 5 4 per cent at the Johns Hopkins 9 1 per cent 
in 1,500 cases At the Alassachusetts C eneril Hospital, where we have 
never applied the Brind method in full the mortalitv of 2,hjl cases is 
a shide over 10 per cent 

One fact leaps m the faces of those of us whose professional experi 
ence goes back fortj jtars or so The eases of which the term tvphoid 
IS really descnptive arc far fewer than they weie fonnerlv arc indeed 
the exception, and I do not find it eisv to demonstrate to mv studtnts 
to-day the ‘ tjphoid state, so called Tins change I believe to bo duo in 
the mam to the vast improvement in nuTMii^ which has taken place since 
my student and early professional life and to more rational feeding 
Under the head of nursing I should nielude so imuh hvdrotherapv as 
tliorouji cleanliness demands ^\hother epidciniis ait milder today 
than they were formerly as has licen cl nmtd Idiimtknow 

The comparatne rinty of typhoid fevtr m the pro out day has done 
much to discourage the u c of hydrotherapy as it was employed twenty 
'ears ago \ recent inquiry showed that neither intdical students nor 
nurses were familiar with the Brand bath Ho t cie<s of tvphoid fever 
are nowadavs given some form of sponge bath or alcohol rub It is cer 
fainly the part of wiadom to apply a procedure which is fimiliar rather 
than to embark on unaccustomed thenpcutic agents Host of us who 
were familiar with typhoid fever when it wos verv common ore still cm 
vinced that there is the very toxic case of typhoid fevir in which the Brand 
hath gives very remarkable re ult« and which js not nt all affectid bv 
milder hvdrotherapcutic methods For the ino^t part however thepiticnt 
with typhoid fever can be kept comfortable with sponge baths and alcohol 
rubs 

Hemorrhage — It is a«sumnd that thenur e is alive to the importance 
of watching for signs of blood If this appears mv practice liis been 
to limit peristalsis as far *18 may he by withliQkling noun Umcct if the 
patient s condition warrants it for a day or two or hv restriction of the 
diet in quantity and a change in quality to broth milk and water 
ilorphia 13 also to be used, priferahlv under the skin at first ^4 gr for 
an adult and then M to esory three to ix hour ns inav «eini wi c 
^loderafc narcotism is not obyeetionabic Tht re piration affords a licftcr 
indication of the limit of tolerincc than the pupils A respiratory rite 
of li to the niuinte i« perfectly sift The Uhivivr of the pul o and tem 



8*^2 


T\pnoin rrv>n 


ptraturc' i** of crmree, a far more tni'itHorlln itidcT of tlio amount of 
blood pounnl from tlic vc'o'els, am] of tbp t/Tctt of tins lo«% than is lie 
amount pa «ui" the amis. 3ce-lngs to tin. rlMlnmin art ilinosl unnersalk 
achi ctl 1 do not forbid thtm, but ^<n ntth ln\e cnlrrtxl thtm baths 
pbould \k ‘‘topped, llic Utmost quiitude «pciirid, and the foot of the bed 
nil (h 1 if till « iTuts of blood lo^s an txidcut In wp"* of lumli talc Uemot 
rbijTi, ispctialh if gniplt and not too «o<)ti rijKiltd, stnriation and 
inorpbia for ptrbnps tlnrts six to fort\-<*vlit bours sufliep Itmaj become 
n ince question wbctlur or not to «<( salt olntion under the «kin or in 
tn\cnonsh or to base tniisfiiston done biicinnta of salt solution are 
pro\oenti\e of jMri«tiil is, an objection to ubieli sttpipe is, however, b 5 
open ^\ciniisttn to strike a bilam* bttwee ii the din^r of death from 
the lo 3 of blood, ubicli has almdv oeemred, and from tint of provoking 
fresh bleeding inlicniit in the im isures cnleulated to obiiate tho first 
dinger 

rspboid liciuonbigo ui genera! pre cuts live smic problems as do other 
httnorrbfigcs Mo t ca«es of liplioid In morringr mil take cite of the® 
sches nitliout furtlitr treatnuiit tlnn rest i)ic If)«s of fluid nui t b. 
eonipcnsitcd as cnrlj as possible Conseipicntlv it is higbh desirable 
to liegin the admunstratioii of fluids m small amounts ns cirh as it docs 
not interfere nitb re^t 

As in the CISC of b< morihige elsewben the I>est indicitor of the eeieritv 
of tho hcmorrbigo and then fore tin guide to treatment, la tlio chart of 
tho blood pressure lUo Riuount of bemoglobiu is uotorio««lv o poor lodi 
cator of lieniorrliige bttiusc the p« rctiitJf.(. of bcrnoglobm onI\ falU when 
the remaining blood is being diluteil hi tissue fluids (which is a sitisfa^" 
tori condition, ns it represents a iinturnl attempt of restoration of blow 
loliimc) At once wlitii a hemorrhage is either apparent or suspects 
blood pressure and pul c clnrts should bo imugurnted, and the decis'cn 
to transfuse or not to trinsfiisc Iioiild lie mule on the gLiicrnl conditions 
of the patient and on the course of the pul t and of tlic blood prcssurt 
A blood pixssuro below 90 is not nectssinh fcrious, but a falling hie® 
pressure going below ‘>0 is an indication for transfusion in tho prtscace 
of known be norrlinge The tmisfwsion sbould be at least 500 cc o 
comp itiblc blood, and ma) be earned out bi nn\ of the stand ird methods 
I bale no personal preference between the multiple Biringo method the 
sodium citrate mefbod, and the paraffiiud icsscl method Thcrt has bcin 
much alarm on the ground that a trimfiibion might start up again an 
arrested bemorrhage On the wholo cxpcrienco does not seem to confir® 
tins apprclunsion In aiii cicnt, it is the pirt of wisdom not to delay 
transfusion too long There are probibli two tapes of licinorrlnjre 
the actual rupture of a icssel, uhicli is n purcli mcclinnical hcmorrbai:^* 
the other, ptrbaps somewhat mechanical in nature, hut lurgclv due to u'® 
prolonged coagulation time of the blood In tjplioid fcicr, as m most 
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acute infections the coa{rulation time of the blood is oousiderablj pro- 
longed in the febrile stage Observations on the clotting time of the blood 
are often of great interest but do not alter the gentral indications for the 
treatment of t;)photd litmorrhage Ccrtainlj transfusion is the most effee 
tive reraedv for delaved coigulation time of the blood Some observers 
report etcellcnt results from the use of calcium usinll> in the form of 
calcium lactate in dail} doses of 1 to 4 gm (15 to GO gr ) Adrenalin, 
in do«i.3 ofltolGcc of all 000 olution u cd hjpoderraically or with 
salt solution by livpodermocKsis has its enthusiastic advocitcs A eus 
tomarv proccdun la the application of the ice-bag to the abdomen, which 
certainly does no harm, although there is yery little evidence of its being 
of value 

The eases in which suipcal treatment is to be invohid must be very 
Tcrj rare The situation is quite different from pcrfontion ilost cases 
of liemorrhago recover if let olont. Nearlv all cases of perforation die 
if let alone A patient with hcmorrlia^^e whoso bleeding is to be stopped 
onl\ bj operation is pn-ttj «uro to b< killed b\ tbe operation ^\o co 
patients recover from ecvmingh desperate conditions who could, hiimanh 
speaking, not have iccovercd hid the shock of operation been siipcradded 
At least five davs should cIipM between auv cvideiico of blood loss and 
the resumption of baths and normal diet In everv case of tvphoid fever 
m private practice stenic normal «alt solution and the means for its 
introduction should he on hand in the housc as soon as the diagnosis is 
reached 

A brief statement of "i personal case is hero appended, illustrating 
well intestinal lioraorrhace olnmato vomiting and insomnia and their 
treatment 

A voung man of 20 passed througli the primary attack of tvphoid 
uneventfulh as also the first two weeks of an mtercurrent relapse 
Nausea then became troublesome and <«omc food was given by tbe bowel 
Ivovcmber 7, 2 ounces of clots at 9 30 ounces at 11 30 A if patient 
blanched verj weak Sion after the stomach absolulclj refused food 
biovcmber b pulse barely perceptible Salt solution intravenouslv at 
9 30 A AI with marked and immediate mercase m the volume and the 
strength of the pulse Vomiting and nausea controlled bv morphia hvpo- 
dcrimcalh That evening brindj and shaved ice a dram (4 0) every two 
hours was retained strvchnia gr l/‘’0 (0 002) was given ever, two 
hours hvpodennicallj nutrient cncmata every six hours "November 10 
pulse ICO fair quality condition very weak cxtrcmelv rcstle s, sleepless, 
exhau ted delirious at fimea imolnntarv stools A Inpodcrmic of 1/200 
gr (0 000 ) hjo cm livdrobromato was followed bv peaceful and prompt 
sleep after wliuh rccovcrv was uneventful 

Perforation — It is to bt romembi red that in a tovic patient the usual 
signs of perforation mav Ik. more or leas blurri'd or even ah-ent It is 
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of the last importance that the nur>»e lx ^on^cr?ant ^ith the svraptoms 
niul sijni? Piipj^'cstno of perforation con«tiintU on the ^^atcll for their 
nd^ent, nml prompt in iiotifMiip tlio attendant Tiic earlier operation can 
bo performed the liotter the tlinnec of faMii^ life, nnlc-'S pmfound shock 
mi^ conned dda\ If the pitinit Ih* m fiurlv pood condition it is pmb- 
abh safer to exploit miiKtis irih than to lo«e prciions time 'nth the 
perforation Tht po«sibilit\ that pirforation nia> result in a local 
peritonitis oiiK, telmh can inter lx. opened or iiinv discharge tlirongh the 
bowel or eNcwberc is not to lx. coiitiUd tipoii The statistics of Inparotorar 
for t'phoul perforation art stcjidil\ improMiig witli prompt dugnasis 
earh operation, and the acquire inent of the iiceearfar' shill b\ a larger 
nnml>er of the profe «iori Jn a nxvrit hospital cko the siTnptoms were 
«o strongh Bngp,e tne of pcrforatmii that the bclh was opened, hiit no 
perforition found* ?so 1 xk 1 \ would lin\t giispoctcd from the chart that 
all' operation had Ixcn done, or, if iiifonncel that it had beta done, 
been able to fix its dates, and recoeor' wns une'cntfiil Severe pam at the 
time of, or follow uv the perforation wrt' wnmnt a hvpodcrmic of 
niorpliii in spite of the mask which this dnip is liable to throve over the 
sviiiptoms Jho iirotnptric«3 with whieli a decision ns to opcntion and 
the porfonmiito tliorcof eiti l«o rticlicel is a factor in the ti«c or withhold 
ing of morphia A hot flnx«ee<l poultice, if the weight can bt borne, or 
dr\ heat wliuli can bo iminfaiiKd bv a Tapnne c hand stove, with which 
cverv house dinuld bo provided diiniig Iiciltli ns a provision for illness, 
cm do no hirni and tnw iiotabl> alleviate pain 

Ilirto and \«hhnrst collextcxl and amhrcxl 102 etses of operation for 
tvphoid pcr/orntion, with a inortniilv of 74 01 per cent The following 
table slows the nlitive mortnlitv in twelve-hour periods 
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It IS reisonablc to hope that the next statistics of operation for 
purpose will show a lessening mortality 

It is impossible to furnish necuritc comparable statistics in regard o 
the mortalitv after opcntioii for perforition It is obvious that jKrfora 
tion, while presumiblj noiirly nmv trs'ill^ fatal if unoperated, is, novir 
thcless, onl^ one of the conditions which the patient is combitint, 
It ja quitV certain tlmt no clinician will save the maxirautu number of pafica*® 

wjth perforation witlifut performing aomc unneee aarj operations —Editor 
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Increasing experience indicates that under hospital conditions eiplora 
tory laparotomy mav be performed for suspected perforation with rela 
tively little detriment to the patient As a matter of fact, certain cases 
suspected of perforation and operated upon needlessly show a striking 
and prompt improvement dating from the operation Operations are 
much more serious affairs for typhoid fever patients in the average home 
It 18 reasonably certain that on the whole it is wiser to operate upon a 
few patients m whom perforation does not exist, than to permit to die 
unoperafed a few patients in whom perforation docs exist 

Circulation — The principles niidcrljiiig the treatment of circulatory 
disturbmco and failure in tjphoid fever are the same as m other specific 
fe\crs The duration of tlio disease and its natural termination by hsis 
arc factors of import The failure of the heart is far more apt to he 
duo to the poisoning of the ncryons centers than to myocardial changes 
a fact which goes far to explain the lack of success which too often attends 
our efforts Unless the pulso exceeds 120 in rate or the first sound is 
specially feeble it is seldom desirable to employ alcobol or other so-called 
heart stimulants My position with regard to alcohol has been stated 
tinder Food A heart beating 120 per minute and showing a tendency 
to nee in rate will boar clo«© watching and careful consideration at each 
visit 1 have not found digitalis and its congeners often of value sate 
in as far as the giving out of the heart mav be due to dilatation that i 
myocardial change Iligitalis is I think, Ust given in tincture and in 
jected deeply m a muscle, absorption is more sure as well as more rapid 
than from the stomach Ten or 15 minims or more can he thus given 
twice a dav txptrienco confirms Doctor Shattuck’s statement, whicli, 
put in another wav, is that digitalis docs not scan to bo of any value in 
t'phoid fever except in those cases in which there is already existent 
damage to tho cardiovascular system. In such cases digitalis mav be era 
ployed with benefit from the beginning The form of preparation of 
digitalis 18 of no particular importauce, except in so far as it is necessary 
to use a preparation which has been Jested and known to bo physiologically 
potent Powdered leaves of active digitalis in do'sage of 1 to 9 gr (0 OCo 
to 0 gm ) daily mav lx. used bv mouth Digifolin m the same dosage 
may bo used subcutancoualv If digitalis is to be need the patient is 
preferably digitalized ven promptiv Tho sodiobcnzoatc of caffein 2 
to 4 gr (0 13 to 0 20) subcutaneously everv four to six hours lias now 
largely supplanted slrvehnia in the Massachusetts General Uospital 
Camphor, conveniently available in the form of caraphorateil oil a 10 per 
cent solution can al'so bo injected under the skin and repeated as often 
as may seem desirable. Its effects arc of course transitory Si also 
ether Dry heat locvWy applied seems to be an efficient heart timulant. 

Ortner calls altcution to phenomena which he attributes to diminished 
va«oinotor tonus of toxic origin namclv dicrotism and pscudocelentv 
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of the pulso, piil^ition of (lit smaller artmi^i, t-ipillary pul<o and ccnlnp- 
ctal etnoiis pul e Signs of mcito^wl canine actiMt\, particularh a 
stronger npix iinpul«o nud incri*i‘‘Ctl nortic second sound, maj indicate 
tliat the hnrt is not priinnrih nt fault In tlic circulnton collapse which 
nn^ supenene s lit solution under (lie skin or intrn\cnousl^ is called for 
and nia' bo followi d pminptK improetincnt 

Lungs — llronchitn in grea(or or Ics degree so frequently a feature 
of t\plioul fever, \cr\ seldom needs am dnig treitmcnt, asb\ CTpcctoranta 
or sedatnea C\nnnst9 is far more apt to depend on general toscniia and 
cirdinc weakneos tlicrcfrom (ban u|K)n the mechanical interference with 
blood ox%gtnntion chhciI b\ bronchial secretion lI^po^(a^ls mi) often 
bo prciontcd from pissing m(o piieiinionia bi changing the piticnta pou 
tiori evcr\ few hours from tbo back to one or the other sidi, and by 
treatment desitnied to siipjiort (be beirt If pneumonia of anr form 
supenene s, the veindows should be more full\ opened and no effort «pir(d 
to keep the hurt going flio occurrcnco of pneumonia jn tiphoid fever 
rcilh altera the gineral tnutmont icr\ little I ho ti«c of otipcu mav 
bo beneficial, ns ni tho cn«e of uiicomplicitcd pnenmonm, b»b order 
to socuro good rc«ult«, oxigen should bo ndiniinstrreil with a apeciillT 
prepared mn k A Mr\ rapid respiration with relalivch or aomctimcs 
pcrftctls eleir lungs is, of eottrH>, toMimc and cm l>c luflueiiced, if st 
nil, oiih b\ means <alciilntoil (o counUnct Iho toxemia It ^ 
fcitiire and has not sicmed to me of sjK'Cially sinous import 

Genitourinary Tract 1 lio«c ran ci«e« in which the. iIi«ei«o in itJ 
onset or cirl) stage sixnis to lent itself on tho knlneis o«poeialli, wlie 
cm ho mistaken for acute nepbniis of otlur origin, and to which lee 
Gennans hiio applied tho tenn “ncphrof%phii«,” do well, ns far a* 
have seen, the renal process .soon subsiding In such ca«es the diet shou 
bo that adapted to acutcli disabled kidiicjs, and no bathing other than 
careful sponging under the b«lclothc«, or n hot, w ct pick, is pcrmis'i t- 
About the tune of the Spani«li War (1838), it became eonunon know 
edge that a pure culture of (he typhoid bacillus may pi«s off m the urine 
Ibis does not seem to damage the kidneys or to do tho patient anv hirnii 
but it 19, without question, a means by which tho disease has been muc 
spread in tho past, and tho danger is more insidious cion than tlint fro 
the intestinal output, in that tbo inoffensivcne<«3 of urino make? peep 
less careful where they deposit it and less scrupulous about wadimg 
hands ilorcovcr, one urinates five or six times n day, but oruinar y 
one defecates only once Tliero is much and skilled labor invohcd m 
repeated examinations of the unno to find whether or not it contains 
typhoid bacilli and is thus specially dangerous. . 

In 1898 I began tho routine treatment of gmng every patient wi 
typhoid hcxamcthylenamin, 7*/, to 10 gr (0 5 to 0 7) every eight hoi^ 
for two successive days in each week from entrnuco to discharge 
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prompt and so absolute are tlie effects of this agent on the Bacillus typhosus 
that I felt we could safelj disregard frequent examination of the urine 
for that germ For the past few years m compliance with the request 
of the State Board of Health, which was carrYing on some cotnparati%e 
sfudiei all m) hospital patients ha\e had the drug in the aborc doses 
thrice daily until discharge The cases jn winch the u«e of the remedy, 
whether intermittent or persistent, has caused any untoward symptoms 
arc lerv few, and these symptoms rapidly subside on stopping the drug 
Hexamcthylcnaimii, of course is acti\c only in an acid urine If the 
urino 13 alkaline or neutral, acid sodium phosphate in doses of 10 gr 
(0 G5 gm ) or more may be administered thrice daily to change the 
rcnction of the urine It is probably undesirable to gne this drug with 
hexamethylcuamin on account of possible incompatnbility 

Gastric Irritability — Gistnc irritability with or without romiting 
ma\ bo a more or less constant feature of the di«ei o and give nsc to the 
term, now happily nearly obsolete gastric fever It is far more apt, 
howcior, if It occurs at all to be temporary or initial though it mav 
appear at any period If initial the symptom usually soon subsides un 
der rest and light judicious feeding It mu howerer bo well to giio 
the stomach absolute rest for a day or more and resort to <copage, encmata 
or salt solution under the skin as may stemxii'e The extragastne meins 
of alimentation arc apt to be more needed, and if called for to demand 
greater vigor in their application when obstinate vomiting occurs lato 
in the di8ca«e which has sapped (he strensth and tenou^Iv drawn on the 
rcscrye suppU of fat If the character of the vonutiis and other signs 
suggest that the vomiting is due in wliolc or in part to food retention 
in tlip stomach, the organ «hon1d be wasbcil aometimes a useful procedure 
m obstinate vomiting from any can c 

The drug treatment of ibc condition is quite nuliordinatc to that 
sketched nl>ovc and difTirs in no c acutial from that npphcihlo to the 
imtahle stnnicli of any aovcrc infection which is far more likeh to 
impair tliaii to increase normal glandular xecretion Thus is explained 
the favorahie ciTect of the inmeral acids espccnllv of dilute IICl bomc- 
tiracs cocani in i gr (0 02) do ea seems of sen lee \ cry rarciv morphia 
in Inpodennie fonn is cillcd for, but is not to be given without ecrious 
consideration of nil the features of the ca c and of anv valid contra 
indicition to Us use which mav be present 

Management of the Bowels — The dcmonatrateil pre cnee of tvphoid 
lacilh in the blood in the «irlie«t periods of the di ca c even liefore 
fever appear*, hould give the death blow to efforts either to nl jrt tho 
di ( I 0 or to modifv its courM; hv preliminary piirgis and 'uvcalhd anti 
fiptic treatment of the l«iwil As far as m\ expcrunie goe« more than 
hilf the cisis have no diarrhea at anv ttm<, unlc«s as a result of dnigs 
k da c of calnnel can do no hirm, c^pceinllv if the l>owcls have not lieen 
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fulU opened wlioii tlio pnlitnt first comes under obscr\ntion It is to 
l>c always borne in mind that diarrhea, if preent, is an e'{pree«ion of 
catarrh nthcr tlian of tlie ulceratuc prootss V, nIi a diet sintod to the 
special ca«e anil pwd mirsmp, trouhle<oinc diarrhea js rare It is (o Ic 
trcateil much like diarrhea arising* under other circum«tunees bv a laild 
laxntne if retention is Itcliesctl tn he a factor in its production, bj diet, 
U bimintli, in do^es seldom CTCcediii^ 20 gr (1 3), pnferablv the sub- 
carlionafc or sueh other astringents and correctucs as mn\ seem or prove 
to 1)0 ndM<<nblc If the diseliarges arc eer^ foul, lietanaplitliol nn' U? 
added to the bi«ninth Paregoric is nometimes ii«cfiil In the more oh 
stinnte ctscs one of the stronger opium prcpiration«, as opium iii powdtr 
or extract or tinotiiro, ma> be eallnl for An irritable stnrnieli niav make 
it desirable to give tho opium in a snial! eneini with stareh, or in 
supposiforv 

Mcteori«m is apt to lie difiiciilt to oxereoinc ‘'ii t in exceptional ea«e«, 
where it is duo to faultv ehomistn in the gut and pa»»cs off with rectifica 
tion of the simp it is an cxpnssioii of ]>oi»nmHl nerve ciiittrs and a 
parctie liowcl Of cour»e, the prune object is to Ie««in or overcome the 
toxemia, ns we trv to overcome niij scpticopjimia, a diflicult ta«k at the 
best, fometiiiics quite bovond our povvir Turpentine stupes and the 
rectal tube max bo u<«l ^\lth tiirjicntiiic iiiteninllv m tvphoid fever, 
B 1 TC ns an addition to an enema, I hate no experience, and confers to Uiiig 
afraid of it ^ 

I know nothing ootnpirahlc to an ounce or two of pure glvcerm in the 
rectum os an aid to the expulsion of mtestinnl pn If peristalsis can be 
instituted gljccnn is pn.ttv sure to do it, but the dnncir of thus causing 
perforation and hemorrhage has detemd me from its u«e in tvphoid fever 
Some surgeons arc enamored of nn enema of "oapsuds with glveerin and 
Dpsom salts Thus diluted I behove tlu glvcerm to lie ncnrlj inert la 
cases requiring artificial aid to move the bowels the safest reliaiieo is ea 
cncmatn, which I am apt to use even other daj Some give them dail' 

It is verj mrc that a laxative bv the mouth is eallcKl for during tlie hcicht 
of the disoise As convalescence approaches or is entered on the pi)«sibiiitv 
that a continuance or recrudescence of ftver mnj bo due to fecal retention 
IS to bo kept m mind I hive rcpeatcdlv seen what I hared might 1*0 
a relapse disappear after castor oil, calomel or another nuld laxative, and 
an enema, resulting in free evacuation If a few ounces of olivo oil, or 
what is commercially called sucli, can be rctamctl in the bowel for some 
hours, it mav help to clear the lower intestine by softening the heal misses 

Certainly distention, a generation ago, was one of the most conspicuous 
features of tvphoid fever Since Doctor Shattuck had the courage to feed 
typhoid fever patients, and his methods hove generallv won acceptance, 

•Tlie addition of 1 or 2 draiiM of tinetnre of anafetida lo thr enemi while 
pleasing to the family may gUe relief to the patient —> htor 
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tremendous distention is certainly unusual It may be safely said that 
nowadays di teution requires no special treatment m the average run of 
cases It IS, I think, a safe principle to act upon that few ca es of typhoid 
fever will require any other treatment far intestinal disturbances than 
slight modifications of diet and the routine enema which should be given 
eien other day or in some eases even day It is probablv wise, everv 
thing being equal, to insist upon the enema eiery other dai even in the 
presence of apparenth atisfactorj movements of the bowels or of diarrhea 
Diarrhea may be entirely aroidcd bi the proper administration of a 
cleansing enema It should always bt borne in mind tint fecal impaction 
18 not uncommon in typhoid fever particularly in the period of con 
\alcscence, and particularly in cases eared for in their own homes Rectal 
evaraination often gi^es information of vcr> great value 

lucontmenee of the bowels is of cour e a sign of great toxicit\ It 
demands the best of care of good nurses It is undesirable to Icatc patients 
on a bed pan for long periods of time Soft pads of oakum, tow gauze, 
etc , arc far preferable 

Insomnia — Iinornnn nia> be troublesome and require attention ot 
any period in the dnease Notable cardiac weakness seems to mo to 
contra indicate the use of the coal tar products, tnonal \eronal snlfonal 
sodium ^eruna] Personalis I do not bcheie chloral to bo the heart de- 
pressant It 18 credited with being by many A Iromid chloral or a com 
bination of the two, often proves all that is ntces«ary If there be active 
delirium which is not quieted by bathing and ice to the bead opium m 
some form, preferably morphia under (be skin is called for and mar 
be repented if it acts well in such doses and ns often as the features 
of the particular ca e may seem to demand Sometimes hyosoin h\dro* 
bronnte 1/100 to 1/200 gr (0 0015 to 0 0007) injected under the kin 
nets letter than an> thing else On the other Imnd I have known it to 
increase delirium This seems to me largvlv a matter of idio3\ncrns% 
not dctemimablc befonhand The danger of intensifying the dtlinum 
has led me to limit the nsc of hsoscio to those cases in which mnrphin 
and other measures fail Sometimes hsoscin and morphia ennibincd act 
better than either alone When combined a rather sirallcr do e of each 
hould be given than of either alone 

Headache — This aaniptom is rarely prominent or tronble-<ime except 
in the earlier stages of tlic disease and therefore before the heart ha« 
Wgun to Weaken Scicrc lusdarlio seems to me the only justification for 
the use of a coal tar nntip'rctie in t>phmd ftur and often one of this 
cla s of nraodies proves «erMceable for tho purpose No one of the e 
preparations is «afcr than phenacctin, winch should always be combinwl 
wuhcaffein 1 gr (OOP ) of the latter to 5 gr (0 3) of the former The 
fir«t do c of phenaeof in shoul I neter exceed 5 gr (0 3), pre«enee of fever 
from any can«c rooming to dtmtni h the tolerance of this class of remedioo. 
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It n \Mscr not to repeat tlic do c in less tliaii two hours Repetition and 
the frequciK^ thereof nui«t he a matter of enreful j«(lj,nnt«t If ucjlJjer 
reluf nor untowanl results follow, tlu dosi im\ Ik* men ised, hut teij 
cnntioiisK and iimUr trniic»l oh ertatmti !No« and then this sMnptom 
can Itc relicvctl onl\ b\ a h'|)mUrinic <»f inorj'hia Tlit ictnap ma^ help 
Nosebleed — Fpistaxis ranh needs mn tmtuiint I )n\e once seen 
dcifh oeciir from hemorrhape, niieontroneil or micontrolhWe Mw arcs 
to stop exeessi\ l bleeding an. essentially tlio same for nosebleeds undeT 
other conditions compression of the na«il arteries^ ic-e to the ne c, 
adrenalin locnlh, or plopping the narcs As n nile, rpiststis is an eirW 
s\mplnm and occurs Ik fort prononneed weakness has deselojK?d IVhcther 
and how rmith tlie pTticiit is to ho propped up in bed ns a means of “top 
ping his no ehked, depends on his general condition and the stage of hu 
discs < 

F&rot)ti8‘ — This thoiiph unconinion, IS more likcU to occur in ever'* 
cases rather late m the disease, and is nsualK dependent on an a ocndinit 
uifetfion 1% pus fonniiu organisms m the mouth The more rif.id the 
care of tlio moutli the less n tho liahilits to this (oinplastion It* occim 
rtneo IS an indicitioii for the use of alcohol or for an increase in its 
dose if the patient js alrosds taking it ] ithcr ice or a flax»ccd poulnc® 
may he applied, preforahU that which nITurds the more relief to pain* 
Jncisioii mar, or may not, he iicccssars 

Periostitis, Orchitis — l*eno*t»tis and orclutis al o late compliodiossi 
are more apt to he due (o the ts-phoid haeillt's and usinlh subside under 
treatment suitaWi. to suth mflamiiutiou apart from tiphoid or svplulis> 
I cinnot now recall a case in which incision pnned needful, though sue 
occur Probably in thc«<5 cn«os there js n mixed infi’ction * 

Mastihs — Ihaiencitr eon inaefili" It may or nia\ not suppurate 
Its treatment is tho same as when it occurs mdtpcndently of t'phoid 
Otitis — Otitis Inrpclv, as T liclnve prcctutible hv rigid core of t c 
month, IS to be tre ited praclicalH in the same wac as when it arises 
under other conditions 

Gallbladder Affections — Chokostitis with or without p-ill stones, 
and perforation im> occur either as compliontions dnruig tho disfa*® 
or as sequela? cien many years after the poncral infection Iht- treat 
ment of perforation is nlwa>s surpicxl, and if prompt and skillful oP 
to he curatico, more so than inUstiiial perforation, bilc, even if ni" 
with pus, being far Ic s noxious to the pcritoiicum tlian fccnl loattfr 
If cJiolecystitis he suspected, surgieil counsel should he had 
a prompt operation should be done must depend on the iirgcno ot 

TyploiJ ogteomyOitis and tvpboid pcrichoadrjtn of Ihi* rils /rcqucnilv require 
gurj,ical intenention even thoiisb due to a pur culture of tie tvphoid haciUu* 
gucti ea»e9 very radical excision of the diseaeiMl area is necessarv or relapi® 
furtiicr operation will be required— Mitor 
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symptoms and the st^ite of the patient. No absolute rule can be laid 
doMTi Acute mfliramation may subside spontancouslj, with loss of all 
mptoms permanent!) or for a time There are accumulating data which 
indic ito the frequency of the infection of the gall bladder in t\ phoid fe^ cr 
The use of the duodenil tube has demonstrated the presence of t^ phoid 
bacilli in the duodenal contents m certain ludmduaU known or suspected 
to bo t)plioid cirricra after recoveta from the disease The rccoierj of 
tvphoiil bacilli 19 apparenth much simpler from (he duodenal contents 
than from the stools Operation has been performid upon a number of 
these tvplioid carriers, some with and some without s)mptoins of gall 
bladder disease Final judgment cannot let be pas od upon this method 
of procedure of the treitment of chronic typhoid carriers Apparcntl) 
it 13 not alwaia successful 

Those interested in the siirgml aspects of t\ phoid, not onlj those 
referred to in this article but also (host «o rare that it has not coined 
woitli whilo to detail thorn here, will do well to consult Keens Surgical 
Comjltcaitons nwl Sc(]tul«r of T>j\>houl htttr 

Phlebitis — riilcbitis one of the more common scqnclic is to Iks trcalcil 
precisely as phlebitis arising under other conditions Ifoist lieat cer 
taiiih promotca comfort dunti^ the oorl) and active stage cvm if it is 
uiieortain whether it eacrts a diroellv bcnificial influence on the process 
ifoist heat 18 best applied b) the flaxseed poultite old fashioned though 
it mav be When tho suphenmis vein ts occluded the whole thigh or 
even leg mij lie enveloped in the poultice vvhich should be renewed everv 
two lioure Tho cooling of the poultice can be dcla)cd bv putting one 
or more Japanese hand stoves (Kiro) over it I argt. swelling will auto- 
matic nllv lend to limit or dv awav with active motion, which it would «eem 
reasonable to believe tends to ciihaiwe the chief danger of phlebitis clot 
detachment and pulmonar) embolism Ciution is to ho exercised in the 
uso of mas ago after the subsiilcaicc of active symptoms. It should bo 
begun in a li^lit form below the plugged vessel winch is to K let cvercly 
alone ccrtaiulv until curding has uitircl) or largely disappeared The 
gentle support nfTonlcd Iv a willhtting liinlogi niadt of flannel 
tilt bins or bv the Dviidcr bandage so-called will In, found useful 
until the old channel is fnllv reopened or adequate new channels are 
formed 

Tender Toes — Tender toes arc to be protected from tho contact of 
the Udclotlics b) a crmlU \ 3 per cent alcobolic solution of mcnthrl 
applied locally ini) )icld marked relief 

Typhoid Spine or Spondylitis — 1 nnn n therapeutic point of view, 
carK reeogiiition followed bv prompt and cfliciLiit fixation are tho im 
portnnt things. 

Posttyphoidal Psychoses — PsmIiosis following tvphoid haye n good 
progno IS. Whether as\lum or sanatorium treatment is desirable, must 
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(lej’oiid for decision on tlic circumstances and features of tho individual 
ca«e 

Foninculosis — I’tiriiiiculosis mav U n virv piinfiil and di'trf'siiij, 
complication It iniu bo duo to tbe puv/onninp orfrani«in«, to the Bacil 
his tvpliosns, or to Imtli oombiiicd llio utmost c!cnnlinc<s of the flcin w 
to l>o enforced and tin fwi arc to !« ojiened nnd drained, if ncces.y^, 
ns eoon os npt If the Iwih arc cuiiseil In the staphvlocoocus or other 
common pus prodneer'i, nii niitoftinons voccino is indicated If caused bv 
the Bncillns tNpliosus it Mould swm ntioiml to n«c m severe cavs an 
nntogenons vaccine of that orguiiism, though I have not liecn able to find 
reports of cnaes in puitiL 

So also in rebellious looilired lirsioiis duo to the tvphoid bacillus suili 
a vaccine should lie tric<l Moflitt rtjwrts a cast of obstinate, recurrent 
bone lesion which rcpeiite<l o]>(rations foiled to curt An initial dov 
of 40,000,000 hetcrologims tvplinid bicilli cnisod distressing eeneral le- 
notion with depnssioii otul malaise for dovs Infer, treatment «as re- 
sumed with 1,000,000, gradiiallv increased to 100,000,000, followed br 
final recovery 

Relapse — Simo rdapsi is a reinfection, the tnatment of rclap'c 
docs not differ from that of the original (lis< a«e As far ns wc now know, 
wo have no moans of modifviug the immune proees es of tho lodv m 
tvphoid fever, CTccpt in to far os thc^ ore modiilcil bv general measures, 
such as rest, diet, etc Consequently it is impossible to prewut a rolap«c 

Treatment During Convalescence— This unless the attack has teen 
very mild, is likely to bo fcilioiis Tbe patient is left emptv, swept, and 
ungamishcd If ho has been Iit'crallv fed during the fever, tlic loss lo 
weight will not bo very great fully ns much, if not more, m mii«clc tbaa 
in fat For at least two weeks after the Bul>9idcnec of the fever nnv article 
of diet leaving irritating residue should bo avoided, leat perforation be 
encouraged Ihe cliniigc in diet is quantitative, rather than qualitatne 
If, however, he has been fed cxcliisivclv on liquids, the change fibou 
be in both directions I note that Forchhcimcr encourages his wu 
valescenfs to acquire the objcctioualdc habit of chewing gum to nllav tbeir 
pangs of hunger, nnd naively snvs that it does no harm It «ocm3 to me 
more rational to forestall the pangs of hunger by allowing ebewaWe an 
innocent food Anyway, I would rather at tho dreadful dav of judgiu*^" 
face the accusation of having dclavcd somewhat the connlc'-cence of wy 
patient than of having taught him to chew gum nnd live on his own 
The gam m weight, which I hare seen exceed two pounds a day, is at ^ 
mainly m fat JIuscle tissue » not replaced until it is used A «ensi e 
procedure, concerning which no definite rules can be laid dow'n, is o 
permit the nurse to cirry out carefolly graded massage and passive ever 
C 18 C 8 An intelligent nurse vvill incorporate these into the dailv routiae 
without its being noticed by the patient When tho sponge baths are no 
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longer required for higli tenip<ratnre, more time can be taken with the 
dailr morning bath and the c\Pning attention Such a cour<m of ma sage 
and pa«ai\e cxcrci e prepares the patient for the actirit\ which is to follow 
ahortiv and spares him a great deal of «nn«es arv muscle pain ^lervous 
strength maj be the last to return INervous ovcrfatigue is to be care- 
fully avoided whether from injudicious or too many visitors, or other 
cause A fool visitor or a domestic or business worrj can produce moder 
ate elevation of temperature and retard recovers 

The consciousness of dailv returning «trength and an activclv efficient 
digestion ordinarily help to reconcile the patient to an\ restrictions which 
arc placed upon him He sits up fir»t on a bed rest tlien in a cbair at 
the bedside, then m the sunshine at an open window with a daih increa«e 
in time, provided he thrives on it I haic repeatedly seen slight elevation 
of temperature persist until the patient is allowcil to it up This is what 
maa properly bo called bed foacr ’ Olher can cs of temperature arc to 
bo sought for and climinateil before inercasnig activita One of the 
chief of these is focal retention for which a mild lavativo mn be pven 
bv the mouth if full relief docs not follow an oil or suds enema Isothing 
like a fiacd rule can l>o laid down as to how «oon ordmira life con bo 
resumed The ago of the poticnt, the eventa of the infretion his in 
dividual reparative powi.r all the eircutn^taTvecs of h« life including 
the character of liis work, hia attitude toward if Ins nhility to ab«tain 
from a gainful occupation with that peace of mind which i? so conducive 
to nutrition — all the o things arc to be considered It is sometimes a 
5 ear before lie is gwl for much well enough to resume an arduous and 
exacting calling and yet finaucial cvosiderations sometimes necessitate 
earlier resumption of work than is well or wi c. Other things being equal 
full power will be reeorcml more rapidl' h' tin, mu cle than bv the 
brainworker ConTalescencc is apt to be verv slow in patients contract 
ing the di case at or after middle life I suppose beeau o all v ital proce« es 
arc then slacked up If feasible a thorough change of scene with the 
maximum of outdoor life is dc irablo before the return to ordinarv life 


PROPHYLAXIS OF TYPHOID FEVER BY MEANS OF VACCINES 
birmptcKl I la ELt 

Historical — The hi tnrv of the snlject is eWelv identified with the 
doTilipment of our kunwletlac of immiinitv \8 all earlv theories !«1 to 
no rlrar-cut expbiiation of tin well rewgnired condition of immunitv 
which almo t invarnllv follws an attack of tvphoid fiver thev have been 
cither nbiiidoiml or profoundK modified 

The fundainentnl fact on which the entire procedure re«t« is that one 
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nttnck, with rare CTCopliotw, protrcts the nulnidual for life Odcrsars 
that of 2 000 ca«e8 of tnlerie fc\ir at the Ilnmlmr}: General Ilo'pital on!j 
14 were nfTected twice, and hut I pcT«on 3 times'. In ''»0O of onr own 
ca<c^, m which pocn! inqiiirr was made ns to a prcMous attach, it wjs 
found to ha\e occurred in 11 or 2 2 per eenL” 

The nr)](«>t alli mpt to produce Hnmiiniti artifieialli asriiii't tvpbwd 
fe\cr was made ns lonp apo as IS^^C b\ Simmons and hnnkcl some *ii 
sears after the Ilicilhts tsphosns had U'cn discovered Iw 1 101111 Thei’ 
«s«l small Inlioritora animals, nnd succeeded in incrcasms the re«i facce 
to lethal doses of hacteria Ijiter their work s'ns confirmed and extended 
Iw Benmer nnd Piper, and m 16SS ha Chantemes>c, idal, Sanarellt, 
and others 

I ittle or nothing came of these earU experiments, larpeU because of 
the impracticahiht\ of using Iitiiig hacteria on man, and liccan«e there 
was then no satisfnctor\ methwl of diUrmining flic existence of immumtv 
in human heings, op of e tiiiiating its degree h\ cvammation of the Ho>id 


enim 

In IS'12 Brieper, l\ita«ato and l\a«'cnnann found that the u of 
Inuig bictcria w is umicc«‘«'%an, ami that a Inch degree of immunitv 
could bo produced b\ killctl cultures In nnd 1S94 B Pfeiffer 
ported Ins investigations on llie nature of flic mimumti m t>phoid fever 
and cholera, nnd elal>orato<l a tost for the prestneo of the hactcnolvtic 
protectne lodics in tlic blood which has since bceome classic under the 
name of the PfeifTer plienomcnon 

In 180C Gruber and idal discovered the presence of ngchitinins m 
the blood, and as n rcsnlt our kiiowle«!gi of changes in the blood seru® 


during nnd sub cquciit to Ivphoid fvver increased ripidlv 

In the latter part of fins vear (IS'^C) PfeifTer nnd Kollo, u mg 
cultures of the bacillus, iminnnircd 2 men against tvphoid fever, an 
made complete nnd coniprehensnc studies of the changes in the hlooo 


scniin during the progress of immunirntion 

Although their report covers onlv 2 ca«es, it is most eonvinemg be- 
cau c of tlic eomplctcm s of the investigation, for thev found evtn aft^ 
n single dose, not onlv an inereaso m the agglnfiiuns, but alo a luarKeu 
increase in the bacterioljtic power of the blood In this paper the authors 
suggested the u«e of vactino to limit the spread of epidemics in end h 


and in armies during war 

A short time before Pfeiffer nnd Kollc s results wqrt announced Sir 
\ E ^Vriglit, at that time professor m the Itoval knnv ^fcdicd College 
at Isctlcv, England, published n paper ciititlcil “On the A« ociatiou o^^ 
Serious Hemorrhages with Conditions of Defective Blood Coigidvbililv, 
and in the course of his experimental work on this subject he inocuntc 
2 men with killed tvphoid bacilli The inoculation seems, however, to 
have been an incident in a research upon another subject It > 
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nevertheless, to demonstrate the harmlcssness of inoculating man with 
de\d tvphoid hacilU The followii^ Near 1897, he reported upon the 
inoculation of 17 persons, and the resultant changes m the blood serum 
produced bj the immunization It is in this piper that Wright mentions 
llafTkinc s siicgc tiou to him made i >tar preiioush, that the method of 
vaccination with haetcrial cultures which hid been so succcssfullv Used 
in the prophylaxis of cholcm in India micht be applied to the prevention 
of typhoid fever This publication lOikcs it clearly evident that Wright 
had become convinced of the value and practicibilitv of prophylactic 
inoculation, since he, at that time siur„esttd its use among phvsicians, 
surgeons, and the attendants of hospitals and also recommended it for 
armies 

The present campaign of vaccination against the disease dates from 
the publication of this paper To he sure it had prtvioii Iv been suggested 
b\ other investigators, but with little result \^^l^ht continiud his work 
with onthusia ra both in India and Great Britain \boiit 4 000 men of 
the British Indian Armv were inocnlstcd bv him in 1898 with excellent 
results Colonel I/ushmao had reported upon the inoculation of about 
100 of the attendants at the Birnnng Asvlnin Alaidstoiio, which was 
made about this time and hen too the results wore highly encouraging 
Since no cases occurred among the inoculated This was m marked con 
trust to the large number appearing among the unprotected boon after 
in 1000 cunt the Boer War when Wright convinced the War Offito of 
the desirability of using prophvlactu immunization upon the English 
troops \oluntary inoculations were authorized and Wright assisted 
by Lcishman, prepared ome 400,000 do ra of \ ictine , though it is bo- 
licved that not more than 100 000 men received one or more doses ^Vher< 
it was pos ihle the troops were inoculilcd before leaving England vet 
many rwiivcd the prophylactic while on route to bouth Africa, or m the 
field after arrival 

Bignrding the 100 000 men reported to have received one or more 
inoculations no complete statiMns have vet been publishcvl and it is im 
probable that tbev will ever appear aa the extreme difficiiltv of collecting 
statistical data under such cinditioiis can lx rcadilv appreciated Wc 
do know, however that there were .iTtbl ca es of tvphoid fever with 
8 022 dc iths among an armv of 3*^0 fOj This pves a inorbiditv rate of 
1 I >•' p»r 1000 niid a mortilitv rate of 2108 ratios which difTtr 
hut slightly from our own in tho ''pani«h Mar where no vaccine w is 
used 

Tins is Imwii in the fable on tho f illow in_ page 

M right attempted to culli'ct stlti tics of tvphoid fever b-ith among 
tho inoculated and the unprotected bnt as his hguns cover much less 
tiun half of the numkr of troops eniplovevl thev fail -d to rarrv 
CDllVKtloll 
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nttnck, with rare cxccphon«, protctts tlie iiulmthinl for life Oilersays 
tlint of 2 000 cn ( 9 nf t nteric fc\cr nt llie Ilomliuj-f, General Hospital only 
14 Mere afTected twice and Imt 1 iKT«on 3 timw In 'iOO of our own 
ea«c9, in whuli epi-cial inquiry was made as to n prcMous attack, it was 
found to Inae occurred in 11 or 2 2 per cent.’' 

The earliest attempt to pnxliicc unmutiiti artificialh nffiinst tvphoid 
feecr was made ns lonj, nco ns I8S(» !»% Simmons and Irankcl some six 
scars after tlie Ilacilliis tspliosus liad lueri (li«oo\crc<l l»s kUrtli Tker 
used small lalmrnton animals, and succeeded in incrensing the resistance 
to lethal doses of Inctcria I alcr llieir work was confirmed and extended 
l'> llcumor and I’lpcr, and m 16SS M Clinntemesse, Widal, Sanarclli, 
and others 

I ittlo or notlnn;» esme of these earh CTperimcnfs, lorpcU bccaw'f of 
the iniprncticahilit\ of usinp litiiig hietona on man, and boemse there 
was then no s^tlsfnctor^ mctliod of dtlenniinn^ the exisfciiec of iminiiuitT 
in Imui'in hemps, or of cstunntinp its depree hs CTanmistiou of the blood 
ecnitn 

In 1802 liricpor, Kttn«sto, mid \\a««ennann found that tlie u«c of 
lump hicteru was unnoeesssn, and that a liiph depree of imnumitv 
could 1)0 produced l)\ kilhsl cultures In 1603 and 1SJ4 It rfciffer re- 
ported Ills iincstipntioiis oil the nnturc of the imnmmU m fiphoid frrer 
and cholera, and elnl«oratod a test for the presence of the hictcriolrtic 
protcctiic lioilits in the blood winch has since become classic under the 
name of the PfoifTor phenomenon 

In 180C Gruber and W idsl di«coiercd the presence of agglutinins m 
the blood, and as a result our kiiowlcilpc of changes in the blood fcru® 
durinp and subsequent to tiphonl fcicr uicrcnscd nipidh 

111 the latter part of this lear (18^0) I’fcifTcr and Kollc using 
cultures of the bacillus iromnniKKl 2 men apainst tiphoid fc\cr, an 
made complete and coinprchciisiic studies of the changes m the bl00“ 
Bcnim durinp tlio progress of immiiuiration 

Although their report covers onl\ 2 cases, it is most convincing 
cause of the coinptetciw s of the iiucstigation , for thev found, even aftf^ 
a single dose, not only nii mcrciso in the applutiiuns, but also a inarke 
increase in the bactenolitic power of tlie blood In tins paper the aiith^ 
suggested the u«c of laccino to limit the spread of epidemics in end h ® 
and in armies during w nr 

A short time before Pfeiffer and Kollo’s results were nnnoiinccd Six 
A E Wright, at that tune professor in the Po'al Armi "Medical Cotleg® 
at Kctle\, England, published a paper entitled "On the Association 
Serious Hemorrhages with Conditions of IXfcctiie Blood Coigulabilit<’, 
and 111 the course of his cypenmcntal -work on this subject be inoculate 
2 men with killed typlioid bacilli The inoculation seems, however, W 
haie been an incident in a research upon another subject It senco, 
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bcon nccomplisliccl "Mo^t of tlie inoculations in **outh Afnci having hecn 
made under such conditions, this thcon gave a plausible explanation of 
the poor results obtained For a time the idea of ft dangerous negatne 
phn&e gained credence throughout the medical world 

Subsequent cxpcricnct has proved the fallacv of fins idea of increased 
susceptibilitv and has al o funnshtd the true explanation of the poor 
results For thc«c advances we are indebted to the work of Colonel Sir 

B Leishman and his a sistants In i senrs of publications in the 
Journal of Hie Poyol Army Ifedicol ( orps are related the vanoiis modi 
hcations made by I eishman of the original Wright vaccine the most 
important of which was the change in the temperature used to kill the 
cultures For main >enrs fO® C for one hour hsd been considered the 
tliermal death point for the Bacillus typhosus Imt from studios made m 
Icishmaii s liboratorv it was found th it to 4 C wassufiicicnt since 
which time the higher temperature has not Ucii used In the Ilnrbcn 
lecture I/?ishman informs us of tin method u«ed in preparing the \nc- 
cinc for South Africa and it ippcars that not lufrcsjuenflv even higher 
temperatures than CO C wore used and that in his opinion much of the 
vaccine sent to ^'outh Africa had ban rendend pncticully inert from 
overheating during its prtparation Tlic poor results of the Boer War 
were due therefore not to a negatne pUav. of incrca«id susaptibil 
itj but eimpU to failure of a defective vaccine to conftr sufficient 
immiinitT 

Ocrinan cxpericiioo vvifli antitvplioid vaccine has Uon desiribcd in 
coiisulerahlo detail and the nsiilts ro n l>e summarized Lrioflv Tjphoid 
fever had prevatloJ extensnelv nmon,^ the German colonial troops in 
southwest Vfricv during the Ilercro IbWIlion 

Tlie usual sanitarv men hits had all been applied but without material 
results The inililjrv imthonties rcfiired the matter to Professor K 
Koch for folution and it was in acconlancc with his reenmmcndations that 
vaccination of all possible volunteers was undertaken A vaccine was 
pnpared at the Institute for Infectious Di ta es iii Berlin and about 
7000 or rather le s than one-hnlf if the troops volunteered for treat 
inont Judged hv present btaiidards the doe u«oil was lirgc and the 
resultant mctions seven Tlie amount of protection conferred was onlv 
enough to reduce the iiumlH.r of eases omong the vaccinated to about one- 
half and the death rate rather more ns the di case, when it occurred, was 
not so fatal onioii^ the vaccinated 

\mcricin experience dites from I'lOt when the writer was delcgatnl 
hv Ceniral IioUrt M O Ihillv it that time chief of the medical service of 
tin \nnv to investigate the siibjat in all its a pect« V visit was made 
to ruhinel 1 ai hinan a lalomtnrv atthelu>val \nuv Methcal College Lon 
dm and to the Institute for Infectious Bisea c<. Berlin for the piirpo t 
of studving the methods alnadv in nv Ou rotumin^ to this countrv 
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He coiisidcrcil the ukuKiicc of the di«ei«e wits diminidicd nbout odo- 
half, and the jnort ilit\ (ten more , Init liis (xmtlnsion*, ln«cil, as the} 
upon iiiconiplctt returns, were not flcccpted h\ Inn colhngties m tlicrerticei 
and the whole matter was tii constdembk confusion It wss made still 
worse the publication of ntifaromhlo reports, foino os crting that tLe 
tacciiie did no good others maintaining that it nctnnlK increa cd the nunr 
ber of cases and deaths 

As a rc«ult the Rriti-h ^\nr Office suspended the practice of laocula 
tion and npiiointod a coinmK«ion to rcimc«tignlp the whole question This 
mat lie Slid to terminate the first period in the historj of the subject, anu 
at Its conclusion (juite nntunll^ we find the entire procedure ticwed with 
skepticism 

In South Africa antityphoid tiecination had nndonbtedh faded to 
gito the hoped for protection To cxplnin the rclntito fiiliirc ^^rlgllt 
brought fontard the doctrine of the mgatne phn«c I rom experience 
gamed in making dct< rnunations of the op«oiiic index diiniif, the course 
of tarions infections and after the admiiii<<tntion of fwcinc« lie con 
eluded tlint there was a period during which tlie content of opvinins m 
the blood was decrc ised, luul tliat this drop in the eune oceiirrcd after 
llie 'idmiiiistration of t ich doso of xaceme, this was called the negitire 
phase in the progress of immiiiuration If the dos( were not rcpcitcil too 
earh, or too largi a dose ndminislcred, the negutieo xns followed bi a 
positi'O phabo leidiPf, to flu high tide of immmutx A corolhrj of fin* 
state was a temporary increase of siisccptihilih to infection «o long a* ll*® 
opsonic content of the blood remained below the iionnnl riglit beheie 
this condition occurred in txphoid, and advised ngninst enccinntion whe“J 
the individual might he exposed to infection hi fore tlio iminunizition ha 
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of salt solution Such a vaccine has the merit of eimplicitv, is readily and 
easilj prepared, and is constant m qnalitv 

TAP vaccine contains 1,000 000 000 tvphoid hicilli and 750,000, 
000 each of paratiphoid A and B in each cubic centimeter 

Unless the paratyphoid fevers are present in the locality there is no 
justification for the use of a mixed vaccine Tlioe fevers arc present 
lioucvcr, on the Alevican border and m Europe and the T A B vaccine 
has justified its u«o wherever the«e fevers are present It is administered 
in the same way as the simple typhoid vaccine The reactions, however, 
arc a little more pronounced 

Directions for Dae of Vaccine — Three do cs are given at seven to ten 
day intcrv ala the first dose contains 500 000 000 bacteria the second and 
third 1 000 000 000 contained in 0 5 c c and 1 00 c c of fluid In armv 
practice the ten-diy infenal is used as most desinble, but m cml practice 
the seveu-div interval is often mon. convenient thus bnnspng the three 
doses on three successive Satnrdav afternoons 

Lxpericncc has shown that the most suitable hour of the dav for vae- 
cmating applicants is late in the afternoon since the locil and general 
reaetions do not uaunllv appear until four or five hours after at which time 
the piticiit 18 ready to retire and hv morning the entire reaction may have 
pvssed It 18 wi«o to caution against active cTcrci«e such as riding or 
tennis, and also against the use of alcohol in any form, since both tend 
to aggravate the condition 

The vaceinc is injeeted eiibcutanconslv and not into the musclea nor 
into the skin, this is noecssvry to secure slow nb orption deep mnsciiKr 
injections because of the rapid ob orption, arc more opt to produce severe 
reactions and pun on movement 

The Lest location for tho injcition is ibc outer surface of the arm over 
the 111 crtion of the deltoid muscle where the subcutaneous tissue is 
abundant Stenlizstion of the skin is «i.e«rcd bv tincture of lodin 

In tho armv none but tbc lualthv are immunized, any ilinc s outo- 
maticallv postponing tho vaccination Poatponement, however rarely 
occurs as oiilv Lcilthv men are accepted for sirvicc In civil life con 
ditioDs are diirirviit and it mav be neccssirv at times to immunize in 
valids I ach cn c must be considered on its own merits and by using a 
grcitvr numKr of simllir doses it is prwbsbie that imnv not in gootl 
health may l«i svfily immunized The routine te^t, of cour c, of a suc- 
cessful iininuiiizstioii is the presence of a good idal reiction. 

Reaction — h leh doH of vnctiiie is fullowcil bv a loc il resctioa which 
vanes little nlhcr with the size of the do o or the idiosvncnisv of tho 
individual 

Lsiiallv there is a rctl and tender spot oliout 2 inclies m diameter 
at the piiiit of inxidation. This hrst appears in ix to eif,ht hours an I 
mehes its full dovcl ipmeiit m alwnt twilvx, it then gradiisllv sub>idis, 
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n method was chlwntMl for our own eonjcc, wluch combined pirts of 
both the I iij«li«h and Gerinnii methods 

Preparation of Vaccine — The Vnierit m inocinc, a< fiinllr di'cnW 
upon i‘» pripircni ns follows It js made from a strain of bacillus 

(Kawlin^t ami tlu culture is grown on agar m flnsks for cif.litccn Imurs. 
At first wlioii small qiiiintitKs onl\ wen ticiiled, te>t tubes were used, 
blit as the (]Uiiiilitics men iswl Kollo fls«ks were Bubstituted, cich with 
an agar surfiui tHpinnlciit to twihc tubes 

llie lulture ustnl m plntisl out — a dorrn colonies are fi«bed onto 
double supsr-tiilKS and fnnn these iiincroscopic aptlntinations arc made 
Am cultun winch fails to (le\(lop the chnrnrtcri«tic nppe irance on double 
supir or to pne a pooil api^lntiintion, is di«nrcle<l, from the reraamii'? 
cultures apir slants are moenlated and the iitTt dns imiil ified in a mall 
quantity of hmtli with this thick ciniilsmn the IvoUe flisks are iniou 
laicd h\ means of a Inrgi swab If thc^ show no eontomiuatiou after 
eiphtecu hours incubation the growth is waslicd off m a smill qiiantiir 
of salt solution, and while a sample is Uing counted, tlic thick siispcnsien 
18 heated in large lla«ks m n watt r bath for one hour at 51® lo 54® 0 
The killoil raccino is dilutid with lai^o quantities of salt Boliition untu 
the desind concintration, 1,000,000,000 to the cubic centimeter, is oV 
tamed Iinalh 0 Jo pir cent of tricn-vil js added ns a matter of 
After nirobic, anaerobic, and animal tests haio been made the raccinc is 
put up for shipintut m hermetically sealed ampules of normal glas* 

Iho airobic uiid nun» robic tests for slcriliti an. madi, with larpo 
quantities of \acciiic, scxcral cubic centimeters to each tube and plstCi 
the animal tests consist in the inoculation of a mou«e and guinea p>C 
0 'i and 1 j ec for the exclusion of tetanus spores, and a rabbit 
three doses at ttu-daj mterinls to detenniue the immuniEiug power of t e 
aaccinc The aacragt titer of the agglutinating rabbit serum 
w itli the Inst eighteen Intchis of a act me after tliirta da\s was 1 to 
Jforpliological tests of purity, using (tram a stain, nro made 
stage of pnparatioii and a few Jots of enccim liaio been di«cardid 
can 0 of coiitamiiiation with the llocillus subtilis group, but none a’’ 
eicr been rejected bceiu«e of the animal tests They are contimud, 
oier, because of the occurrence of a iiuiuKr of deaths from tetanus 
India after the administration of plague ancune 

haac used ngir cultures because, of the rise of detecting coutanii 
nation and to aaoid the injection of extraneous materials coiitninc 
fluid media . . 

The vaccine is killed by heat rather than ehemicds, using tno 
nmouiit possihlo to obtain sterility, and it is protcvtid against subsequ^ 
contamiintion by triere ol 

Our vaccine is essentially the whole Ixuly of the Kacillus 
changed as little as possible m killing suspended m a coiivcuiont q»sn ‘ 
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mg the injunction to introduce the raoemo in crerj ease subcutaneouslj , 
when the Inpodennic injection i« properly gi\cn the causes a risible 
and palpable subcutancons swelling for a fcir minutes For the other 
gcicrc reactions there h no letter erplanation than the supposition of 
greit su>NCcptibilit\ of the individual to the Pacillus tjphosns, and it is 
reasonable to believe that such indiviclnaU would, if infected suffer 
suvcrelr from tjphoid fever 

Tbe general reietions following the first 128 903 doses administered 
to soldiers have been tabulated and show that the severe type of reaction 
occurs after onlj ono to three do es pir tliousaud 

Table III — Rfvcxiovs to Doses 


1 


3 


|n»», f p c»‘ 


45 *''0 

44 t t .13 

3S 90« ‘M 0 


>«0 


20 


2 4 0 ^ 

26 02 

15 01 


The reactions following tlx. <idmim»intion of the T V II vaccine art 
a little more pronounced A,.gliitinms Ixgm to appear on tho fifth to 
eighth dav and inerciM raptdiv tiu dws uftrr the third do«o tho \V idnl is 
ofttn present in dilutions of 1 . 0v>O and occasionalh the seniin shows u 
tUer of 1 10 000 or even 1 20000 Onlv rarelj docs it fail to creoed 
1 COO Ihe ri c in opsonins follows .juicUv and their incren'C is quite os 
striking as the development of ag^intmins W right s method of estimating 
tlu opsonic indix is tunpplicille in tvphoid because of the Ivtic and ag- 
glutinating action of the uiidilnUd scrum upon tho Bacillus tvphosiis 
Bc^nrt was had tlierefon to tlu dilution metluHl of \cufcld which proved 
quite simple and sjti«fictor\ flu senim is diluted as for asglutination 
tests and to equal quantities is added a auitablc silt solution sinpension 
of tvphoid hiciili tho mivture is inculnUd at **7° C for ono liour A 
su9pi iision of guiiiei pig Icukocvtea obtained bv injecting alcnmnat into 
the abdominal cavitv is tlun added m equal quintitv to each tube and 
tins mixture is again iiicubiled for an hour salt solution controls l>cing 
prepared at tlu U ginning and end of cich s« t of frits. V hen the ineub.i 
tion IS cotnphted smears are mule from S'diRunt in each tube Tho 
phapievtio titer of the sermii is determined bv ascertaining the highest 
scnim dilution in which the pliagoevto is is pisitivc that is m which it 
exexTil the spiutamsius phagoevtosis occurring in the controls. Perfectly 
niuform ami consist. nt re-sults lave liecn eltaineil Iv this methcsl The 
phagocjtic titer is mver so high as the agglutinntivi nor does it remain 
up as long but it has alwuvs l«een well markeil and quite constant A 
titer of 1 I POO or 1 2 000 is quite coinman while Uie curve oce“a lonallv 
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and dianppcnra, as a nilc, ui fort\*oipht (o sclent} tuo hours It happens 
occasionnlh c«iwinlh in childniij that there is little nr no local reaction, 
hut tins IS a rather rare occiimiico Occasionally the re<l and swollen 
art I may bo quite extensive and extend fnun above the jHiiiit of inoculation 
to the clliovy or even hnlfnav to the viriat \t times it also extends upward 
to the axilla and the Ivmjdi iiodr*i jiiav be swollen and tender on pro sure 
Tile svniiptoins nfirnlile to (tlandiilar swelliiif, di^nppcar in about twenty 
four hours and are never follovveil by pyrniaiicnt ciilargeinciit or suppun 
tion 


Such extensive locnl reactions an not particularly painful, and the 
men an able to u«t tlio anu for lipht work without di«eomfort, it has 
never been iieccssarv to u<i<. any local applicition or to place tiie arm m a 
aling, and recovery occurs about as <|iiicklv ns after tlit u«tial reaction- 
This type of mction is fortiinntolj quite ran 

At the site of innculntioii a small, hanl, biilletlike nodule wav occasion 
ally persist for scvenil weeks before sulisiding, no treatment is necessary, 
as It invariably di tp^xars hAVinp no sign 

The general rmction vanes m its symptoms much more than the local 
In elnldrtn and in inntiy adults it miiv lx* truly siid to lx. nb cut The 
mildir form is charicttritid by a transitory liiadiicbc and a fctlitig®* 
wcirincss lasting from two to tlmx hours to a day Slighth more 
gciitnl rcsctions an evuUncod by oonsnhrabh Iindache and a decidw 
feeling of lassitude lustiii^ until about noon of tin following day fh*- 
ciisionnlly tluro are chilly sensations without miicli, if aiiv, ri«c of tcti^ 
poratnre A few men have complamcxl of nausea nr diarrhea la ting fo' 
a few hours to a day In the average cn e the mild reictiou resembles the 
feeling of discomfort which prcrtslos an nciito cold in the head 

llodonto reactions are those chnnctcrircd bv a rise of timperaturc 
varying from 101° to 103° I Chills inav occur and tho svniptoms d*?* 
Bcrilied nlxive may exi«l in wotc prononnccsl form ‘Modente reictiou* 
follow about 2y_ per cent of all do«c3, occurring with about equal f^ 
qiKiicv after the iirst and second doses, but much less often after t o 


third dose 

A reaction producing a temperature of 101° I or oacr is classed 
seycro lu mauv instances tlicrc la also s. chill or cUillv sen«stions, wi 
more or less licadnclio nnu*>ei, vomiting or liirpes Inbinits, in th'* ' 
days when lirge doses wtre administered albiimiimria v'as occssiona f 
pnsoiit after severe reactions, to-day nlbiimimma is extrciiHlv 


It lias already been stated that nctirc exercise or alcoholic indulgence 
may dctcnnino a severe reaction, deep injections into tbo muscle, or 
wholly or partly into some vein, permitting of quite rapid absorption, arc 
believed to be responsible for the aevyro ixactiems winch come on almo 
immediately after inoculation Ihcy nix. eisily prcvcntcel b\ rememhef 
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Tho ‘Armj strain (lon{» cnltivatcd on laboratory media) of B ty 
pbosiis was used A 24 liour bouillon culture was planted on 10 lai^, 
flat sided (Blake) bottles of agar incubated at 37 5“ G for 3C liours. 
The growth was tbeii washed off m stcnic salt solution, 100 cc, being tbc 
total volume One c c. of a strongly agglutinating senim (1 20 000) was 
added to this emulsion and it was allowed to stand one nigbt in the ice- 
bpx Equal parts of absolute alcohol were then added to tho suspension 
the organisms qiiickU flocculated out compkttlj, and after centrifngiliza 
tion m a high speed centrifuge tho supernatant fluid was poured off and 
the rcsidno transferrcil to a sunle evaporating di h and dried m a partial 
vacuum over night The residue was then scraped off carefully to avoid 
any eontamiintion, put into a grinder and ground for one hour This fine 
bactcnal powder when kept sterile can l>c u ed at anj time making up 
a suspcusion of 1/lC mg to 1 c c earbolatcd 0 8 > p r cent salt solution 

rorco believes tho immtdiflto general and local reactions are milder 
than thoso followiUp unnusitizcd vaicines a statement we have bteii 
nnablo to confirm I itilc is vet known about the degree and duration of 
the immunity conferred b\ living or killed sensitized vacvitics. The o 
are conipiratiielj new, and it inav bo well to summarize the reasons 
advancid for using them The first that good protection cannot be ob- 
tained from un cnsitizcil vaccines falls to tbc ground, now tint \mcrican 
armv oapcncncc Ins demonstrated the vontrarr llie ccond reason that 
tho reaction is li s severe is stiU undccidtd In a small erics of inocn 
Intions earned out upon phvsicions at the Armv Medical School tho sen 
sitizcd vaeciiio produced at least as seven nactiou as tho ur cnsitirnl 
lurther invc tipition is required toxlemon«tratc the degreo and duration 
of tho protection conferred 

I ilMvaetiiHs wen j reposed and u ed bv I,e Alnignic in Franco durin,. 
1 \\ hit more in tin I nmd Malts vv is nn advocate of their u e It 

was hope I that a lirgt qinntitv of l*a lUi might l>o suspondul m oil and 
1* pviii III a single d<> « sinii it vv is thought prolnblc that ali'orjUum 
would take pi ice gradiiallv over a long period Uiifortun itelv animal 
ti ts have slnwn when the animal w «s killnl and the K ion cTamine*! 
tint till I Ktina settle out of tlio oil vtrj quickly and tho nl>>nrption is 
pnil iblv quit! rapid \s gigeil Iv llm friwonec of ngglntiinns the re 
suits are gre-vtlv infrrint to svlvnc vacevwes nlthougli no doubt some pn>- 
tcction mav l>e achieved 

Vaccination by Mouth — Ifisreilka* reviews the work of \ aillant who 
investigated the intnl of the methid man area in northern I ranee where 
the disi ISO 13 endiniie Out «f a tvtal pipnlation of 2 000 1 JTti wen 
givvu tho piU of bib ml talht «f kil\e«\ tvphoil bieilli It was given 
Iwfire bn ikfa t on tlm-o sucecsaivv davs I~i persons wire given a vne- 
I ru M»J June 3 I r _ 
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n C3 to 1 o,000 or even 1 G,000 It dmpii at first npidh and Uien more 
slowls but im\ still tx((e«I the norms! after tjie lap^o of a jear 

Other xnecines lin\c fmm tiin" to time betii propo ed Tho older 
vaccines of ^eis ( r, '^hi^, Ihuv^ngc-Htinpaii, and asscrramn nremcrclv 
of histone interest The I mid Aincricin vaccines ore nCncmenfs 

of those of Uri^ht and of I‘f«ilTir and Kolh In I ranee the vaccine 
of \ incent has liecn use<! most frequently It is prepireil as folloiis 
bcvcnil strains iMilatcd in the neighlxirliond in which the saccine is to be 
need arc grown on nj,ir twenty four to fort\-cij.ht hours, the growth is 
taken up m salt solution and kept at $7® C fn'Ui two to four dais, after 
centrifugation tho snpcriintant Hind is stcrilired by being shaken with 
tthcr, winch is then alloyyed to eyapomte Three or four injections are 
giycu at short intcryaR Tin n.«ulls <4>liined art cxecllcnt, and yyill bt 
referred to Inter 


AIctthmkofT and Ilesrtylkn in 1011 proposeil the u«c of a living «en 
sitized ynccino lhc\ hayo <•onducttd llu ino»t cxtinsne inyi>tigation 
of n.*cciit jcirs u-ung thimpanrics ns tint niiiniils Ihey found tint in 
tho«o nminals killctl \accmes yycro powerless to prevtitt tvphoid fever 
yylicn oycnylitlmiiig do cs of infections material yure u ed, but that pro 
pliylactic immunization with acnsituei) Iniiig bncilli pt'o them power 
to resist cycn large dn«os, such ns may occur in milkbonio cpidcmies 
Intcrc«tuig and yalunblt an this work of ileldimkofT and Ilonrvdki tm 
doubtedl^ in, it neitrthihnd dt ds yyitli a iiiuitid nuinlcr of npen, and for 
practical purjKi os oamiot, in tlic tspmion of tho writer, l>o compared to 
the work in the uiilitnrj ecnict yyjtli nearly 200,000 human being* Thev, 
however, all eoiitam In mg bacilli, which ore cipahlo of miiltipheat*®® 
outside of tho body and tbtre i«, therefore, soiiio danger from their genera 
u«e Since ample protiction may be obtained yvith killed yaccinc*, tuci 
use IS not belicyed to bo nettssary 


It 19 eyidcnt from Tables ^ I and ^ II that our present yacciiie is con 
fomng immunifj m ns gmit a degree os lias eier been done bj any vac 
cine It 18 cert iin that in the military scry ice tjplioid prophylaxis is (luite 
as successful ns ynccnintion ngaiiist smallpox, our old ideal of yvhat a 
prophylactic measure sltouTd accomplish It is eyidcnt from this that t c 
opinion held by many scientists that Ining ynccnics and viniscs are 
superior to dead yaccines, and flint a high degree of immunity can on 
1)0 conferred by the use of hying yncciucs, must Ixs reconsidered at Kss 
in reference to typhoid and paratyphoid feyers, our experience has i 
nitely demonstrated that the immunity eonftrnd by dead typhoid baci ‘ 
is in no yvay inferior to flic immunity agiinst smallpox conferred by 
yaccine yinis Sensitized yaccinc in this country luis been prepared an 
used bv F P Ga\, and its use m institutions reported upon by Force, w o 
used a sensitized, killed yaccinc prepanxl for liim by Gay m tho followiOo 


manner 
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raado in the laboratorj (s«?e Table \I years 1900, 1910, and 1911) 
There wa« therefore, abundant proof that the yiceino u^cd m the Army 
both harndc'« and effeetire 

The introduction of compnlTOrt \aecination occurred in Afarch, 1911, 
upon the mobilization of a mancmer dwi’ioii in Teya^ For the reasons 
already given it was apparent that it was feasible and practicable to vac- 
cimte flic tntirt 20 000 men in the held That it was nisi desirable was 
imtncdiatclv appannt from an ernnimatioii of the reports of tvphoid 
fever in the Spanish Inicricm and othtr recent c-irapiigns 


Tvblf I\— Tvpikid Ima in Recent CoiruiNS 
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War Russian 
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$4 000 1 
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Table I\ gives all available mformation rv^rding lo es from tvphoid 
fever in comparison with los^is from other evu ts in four modem wars 
and dimonstratcs how imperative it was that evorv pjssihle effort should 
be made to prevent nnj rccurnnee >f suth epidemics 

The manner in which tvphoid fe»<r beciine epidemic in militarv 
camps in isus is will known and the inilitarv authorities realized fullv 
that in spite of much iinpnncil mta iircs of v nup sinitatioii the di ea c 
mi^lit iig-ini pnvail sufticienth to handicap some pirtion of oiir forces 
should thij Ik called iip> ii for aitnal « irfare It was with full confi 
dcnco 111 till m a uri an I u hnn romntion as to its tflicacv that vaccina 
tnn was made compiil irv f* r the miiicuvcr divi ion 

The luimuuirition of tin JOtHiO men in tin held on the ‘^uthern 
bordi r was carried nut pn nptl^ an I without anv sj eiial diHiiultie The 
single compile ition rtpurtnl was the dtvil ipnieiit of a mu ctilospiral 
neuritis in one man 

The n-siilts olfaineil an shown in fht folliwing table m which the 
camp at faik'-onvillc FI irida in •**, is compared with the camp at 
^an \ntouio Texas m 1911 
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cine subcntnnoonsh The rf«iills wportol Mere ns follows Pollowirg 
fl )0 ndmiiijstnitiDji nf Pismlkis siojiic l*s inonfli, persons (Oh 

per cent) ditdopcd tlic di«c“i<»< , imoiif, tlioac snccimtcd siibciitancoudv 
17 5 per nils (2 5 per ctnt), mIiiIc anion;; tin urnneemated tie ineidenr^ 
of tlie di«c'i'*e was 7 7 pir cent "No nnpU isint simpfoms, otLer than 
sliplit eolu and liradn<ho in a few ci«t«, were setn, and tlio«e were not 
suflicuiit to int( rftro with the n^^nlnr work of the tmted Although the 
iiumlxr of persons oh inwl is rither wnnll I5esrr<lkn l>elieics the results 
at least equal to those ohtainnl In aiilH-iit iticoits ineciintion 

The u«c of Pesrinlka s Kilt \aociiic is Kised upon the idea that since 
infection takes place tlimngli the month tlu onl ndmiiiistntion of the 
\acciiie Mill bring nKnit a loeil iimniiiiits of the inte tinil imicosa Mhich 
Mill be adequate for protection This is of conr e, at variance with the 
commonU accepted idcn of niititxphoid immunity Thtre docs not eem 
to be ns \et an\ X ihd proof of the t vistciiccof a local intestinal imnninitv 
Tho results so far obtained, hoMtxer, nri siiggestixe, and the quotion 
needs furtlnr «tudx Sinet txphoid is a disease of hmnnn kiDg* 
otilx the experimental «olntioti of those questions in the Inloratorx i« mt 
simph 

Results Obtained In Amencan Annjr — Vaccination xns voluntary 
dHrin„ lOO't 2')i(i and the grtiter part of «inpp winch time it 

has been compulMirx for all immUrs of the siniec under fortx fi'C 
of npe In 1‘Ki‘i xoluntccra xxxrc qmti dilhiult to obtain, the grcitcr 
numlicr being numbers of the ’Medical and Hospital Corps of the kriuT, 
tOpCthor M ItU their families, friends, and servants At the end of that vear 
1,887 persons had been iminiini/cil, most of xvhom received three do es 
of the prophxlactie The folloxxin,^ xear, 1^10, xoluntoers xxerc ca«ier 5® 
obtain, and 10 000 persons were trentoxl Diirmp the first part of 15 
volunteers contimud to present thtin clxcs in incnrisinp numbers uni 
finallx immunized men cune to lx prcNeiit in praeticallx exerx gim-on 
in the Ciiitcd States proper flic incisHrc xxns no Ionp.ir stringx to t e 
“Medic il Corps nor to the eiilistcil jHr«oiiiiel of the Arm\ Me notice 
hoMCXtr, ns xxitli all xoluntarx mtisims, a great iiiequahtx m 
garrisons, depending upon tin mUrtst and enthusiasm or lick of it, c 
the surgeon and the eominanding ofiicer , ^ 

During the prcliminin pcnotl of xoluntarx xaciination 
somo 20,000 cases had Ixeii collected, ckarlj demonstrating the si c 
of the method It caused compantix tlx ftxx soxcro reictions, and 
cination, no matter hoM scxcrc the immediate reaction max have 
was followed b^ anj pennanent injurx to tho indixidual The , 

immunity conferral as judged bj the usual laboratory tests, was ideii 
Mitli and equal to that folloxxing nn attack of txphoid fexer The c^^ 
parative absence of txphoid fexer among xaccirnted troops, as 
xxith the unxiccmatal, xvas beginning to coiifinn tho teats for immun 
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made m the laboratory (see Table "VI years 1909, 1910, and 1911) 
There was, therefort abundant proai that the vaccine used m the Army 
was both harmless and effectne 

The intioduction of compnl'Or\ \acciDition occurreil in Jlarch, 1911, 
upon the mobilizition of a maneuver division in Tevas For the reasons 
alreadv given it was apparent that it was feasible and practicable to vac 
cinate the entire 20,000 mui in the held Tint it w is also desirable was 
immediateh apparent from an examination ot the reports of typhoid 
fever in the Spam h American and other rec< nt cimpiiims 


Tiblc I\ — TiPHiin Fever in Recent Coirii \s 
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Table I\ gives all available information r^arding lo«sc3 from typhoid 
fever in comparison with losses from other causes in four modem wars 
and demonstrates how imperative it was that even possible effort should 
be made to prevent anj recurrence ot such epidemics 

The manner in which tvphoid fever became epidemic in militarv 
camps in 189b is well known and the roilitarv authorities realized fullj 
that in spite of much improved measures of cimp sanitation the disease 
might again prevail sufEcientlv to handicap some portion of our forees 
should they be called upon for actual warfare It was with full confl 
denee in the mcisure and a firm conviction ns to its efficacy, that vaccina 
tion was made compiilsfirv for the manenver division 

The immunization of the 20 000 men iii the held on the Southern 
border was carried out promptly and without anv special difficulties The 
single complication reported was the development of a musculospxral 
neuritis in one man 

The results obtained are shown in the following table in which the 
camp at Jacksonville, Florida, in 1898 w compared with the camp at 
San \ntonio Texas in 1911 
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Table \ — SrtMSii Amuiicw ^\ak 
Cnmi> at Tack^oriTiilc* I'lorida 


rrrUin aad 


1911 Camp At San Antonio Tcxnj 


At Jaik oinillc tlicro wcrt nvicttiMod 10,751 mtii, nuiong wLom there 
wort 1 7J I luidotilitctl casts of and, including tlu)<e m nhicL a 

di ipiusis of t\phuid was jirobiWc, lliort were 2,(j1J eases, with 248 diaths. 
This ciiiip la tod npproxunntcl} os lou^ ns ll'c camp at San Antonio m 
1111 both cninps wen eitiiaUd iii nbuiit the same latitude, and cich hail 
aptcsian well water of excellent qualitx, xct in 1808 there were oicr 2, .>00 
eases of txplioid ftttr, with 248 dc it!is, and n> 1911 o»h 2 ea w, "ith no 
fatalities. \\t know that the immiiiutx was not due to lack of exposure, 
ainee there wort r(i>ortod to the Iicillh ofiiee 41 cases of Ixplioid feicr, 
with 10 deaths, among the ciiil population of tho cit^ of &an Vntonio 
during the period of cncaiaptncnt 

Soon after tho eoinpktion of the eneeessfnl Tnccimtion of this din 
810 U It was deeided to itnmuturc all ariiu recruits at the time of enlist 
ment into the serMce Ihis was ordered lu June, 1111, since which ddo 
nil men on j«iinin„ the trviec an \aeeiimt(d against innllixix on one 
anu aud against t\phoid fe%crou the other Onh on rare occasions has 
it been iitce sir^ to po f|K>no the bceoiid or third doses of tho tvphoicl 
proplnlactic becau«t of aaceiiiin tsuiic 2,000 to 1,000 rccniits hate been 
immiinircxl inoiithb since Time, 1911 

Tho last step was the extension of compulsory prophylaxis to all per 
sous 111 the scry ICC under fort^ five vcirs <»f age, and this was onlercd on 
September JO, 1911 In the United States propir the order was not fu! r 
executed before January 1, 1912, and iii the Philippines not until the first 
quarter of 1912 

llic full effect of those incnsures can most clearly Iks «ct forfli 
tables and elinrts of the typhoid fever expcrunce of the nrinv jeir 
jear It is necessarj to a correct interpretation of these tables to rtinem 
her that voluntarj immuinzitiona be^an on a small scale in 1909, t a 
compulsorj vaccnintion was introduced tridiially in 1911, but did no 
include the entire armj until 1912 

There arc three standards by yrbtcli to judge of the degree of 
provement the number of eases admitted to siek report, expressed os ® 
admission rate per 1,000 of mean strength, the number of deatli«, ex 
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pressed la tbe same minner and the constintlj non effective rate which 
IS a statement of the average nnmber of men in each 1,000 incapacitated 
for dutv by t\pho)d fever each day during the year It is generally ac- 
knowledged that the constantly non effective rate is the truest meisure of 
the gain or loss of cfficiencv from any or all causes 

Table VI gives all data pertaining to enlisted men stationed within 
the continental limits of the United States There is a most decided and 
significant drop in the ratios for cases and deaths in 1011, 1012 and 1913 


Tible VI — Ttphoid Fe\t:b {U\ited Stites) cuong Enlisted AiiERicik Troops 



Table VII exhibits the number of cases and deaths occurring each 
Tear in the United States (continental) among both officers rod men It 
shows, also, the number, so far as ascertainable infected before enlist 
ment and the number ot cases and deaths occumng among the vacci 
nated each year since the introdnction of vaccination 

Table VII— Nujiber and Pboportio'v of Tiphoid Fever Cases Contracted 
BEFORE EnUSTMXTsT AaO AMOSO THE PSOTECTEO fCMlED STATES ProFER 
Onlv) Officers axd Enlisted Men 
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1011 Camp at San \n(onin Texas 


At Jfltksoinillc tlicro were A«s(mbl(d 10,7i'9 men, nmoiig ttLom tiicre 
wort 1,7JJ inidonljtpd tn«t3 of tsplioid, fliul, incltiduig tliO'ie m wLich a 
dinijiioais of tNpliwd wa» probnLh, ilitrc wen. 2,00 J cu«cs, with 24S deaths 
lhi3 comp lasted nppmxiinnltlt na long ns the camp nt San \ntonio in 
1011 Ixith camps wtrt eitunUd tn nloiit the aamo latitude, and rich hid 
nrtiiinii well water of etcellcnt qualiti, >ct in l‘'OSi then, were oicr 2,'.'00 
cases of t\phoul fe\er, with 21b deaths, and in 1011 onls 2 ca«cs, with no 
fatalities. \\ c know that the iiiiiiiiiiiit} was not due to lack of cTpoaurc, 
8MKt there were rt|>ortcd to the Ik ilili oflitc 40 ea«i» of tiphoid fcicr, 
with 10 dciths among the civil populition of the citv of Sin Antonn^ 
during the period of ciuaitipmiiU 

boon after tho (oinpictioii of the successful vaccination of this din 
Sion It was decided to imninnizc all nrmv retniils nt the time of enhst 
mciit into the service Ihta was ordcrcil m Tune, 1011, since which date 
all men on jomiii,, th< smicc nr« vaciinnlcd ivainst «nnlliwt on ono 
arm and against tvphoid fever on the other Onl^ on rare Decisions hs* 
It been iiccc sir^ to postpone the soeoiid or third dnsts of the tvphoid 
prophvlactic Ik-cui c of saccinin borne 2,000 to 1,000 reennU have been 
lutninnizcxl luontlilv since Iiim, 1011 

Tho last step was the extension of coinpnlsorv prophvlaxis to all 
sons in the service under fort^ live vcirs of age, and this was ordered on 
September 00, 1911 In the United Slates proper the order was not fu ^ 
executed before January 1, 1912, and iii the Pliilippiiies not until the fir* 
quarter of 1912 

The full cfTeet of these measures can most clearly ho set forth m 
tables and charts of the tvphoid fever experience of tlio nrinj joar / 
jear It IS ncccsaarj to a correct interpretation of tlie«o tables to rcincm 
her that voluntary iminuniratioiis began on a small scale m 1909, * ^ 
compulsory vaccination was introduced grndnallj ui 1911, bnt did no 
include the entire armj until 1912 

There are three standards by which to judge of the degree of i® 
urovement the miinhtr of eases admitted to sick report, expressed as t ® 
admission rate per 1,000 of mean strength, the miinber of deaths, ex 
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tlic ^\ar period It co\crH tin period from 1*^01 to and incliidin? 191S, 
this table uiclndfs a Ftatciniiit of ull ti<ei and dciths from txpboid fever 
oociimiij, ainonj. tlic uiocuInUd iip to l'il4 It dcmoii«tratc9 that the 
impro\cniciit «j!« not eonfiKPil to tla Uintrsl St ites, but held good tliroiijh 
out the ann^ 1 or eonipinmn the rates for mules of the game ago group, 
tweutN to tbirta, of the c»\d )w>p«lntJon of the ten original ri^Mratiou 
states (onnpctuut Indiana, Sfaim, ^fa*<ielin»(tt8, ilichigan, \e\v 
Ilnmir-hirt \m\ lereti \ork Khodc Island, ^ ermont, and the 

l)i«tnrt <if (.uluinhui, ina\ In M«o«l Then is ample evidence that tht 
rntisinthi t«ddir more hi^hlx nrbiiimd stutes h lower than the averaci 
for tin rofTHfration ana and the nunpirtson, tlurcfore, is con«erratiTe 
This table slionld make clinr to am large cniploacr of lilor or re- 
sponsible held of ana institution or school hnn antitvpboid aaccine would 
diminisli tlio miml)or of daas lo t anniinlU from tvphoid feicr 

From tbo<c tables dcduetions inaa Ik* made witli s-ifrtv, tlica Qrcba«ed 
upon at. curate ob orvation b\ thousands of jdiisicians upon 4,000,000 to 
5,000,000 men, and arc ns aociintc ns onlv pre, it care can make them 
Thev exhibit a «uddcn and decides! drop m both morbidita and mortalitv 

Table Mil* — rtsxE o» Taruoin l»\rn is \rmv asi* is Corre ro'riNO 
Ohoip IS Cult ItFE ron Past hiriirrcs \eibs 
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In France general vaccination tlron^out the republic has been advocated 
bv the Minister of Public Health and by the Acadeni\ of Medicine (1921) 

Achard reports that during the preceding fifteen months he had 
treated 25 cases of typhoid — all were women or youths or elderly men, 
except 3 men who had been vaccinated while with the army Of these 
2 had very mild attacks, while the third had paratyphoid 

IIo notes ns others have m the United btates that since the War 
typhoid has been a disease of women rather than of men — a complete 
reversal of the former relationship 

Chauffard advocates general vaccination of the civil population, and 
suggests that the first immunization be given at the a^c of fiftetn the sec- 
ond at eighteen and the third at twentv-one He believes such a pohev 
would gradually eliminate the disease 

Summary — It remains merely to formulate a working plan for future 
guidance in its use 

Its use IS definitely indicated 

1 In the Armv, Naw National Guards of the vanou« states, and 
all volunteer organizations called into service in time of war 

2 Among the personnel of all hospitals dispensaries, and Red Cross 
organizations. 

8 In boarding schools colleges institutions of all kinds, asylums 
prisons workhouses and the like 

•1 In the camps of pleasure-seekers, explorers, engineers, and con 
tractors In all these instances its n&e is sufficiently obvious 

5 Among the inhabitants of cities or districts where the typhoid 
fev er rate is continuously high 

C Vraong travelers, cspccnllv <nch as leave lanitary cities for sum 
mer vacations in country distncts and seaside rc'-orta 

7 Among young adults voung per on« and children Osier char 
actenzes typhoid fever as a disease of vouth and early life and one which 
IS not infrequent in childhood It has been shown that children and young 
persons withstand the immunization rither better than adults in fact 
it rarely interferes with school or plav 

The dosage recommended for children is based upon the bodv weight 
rather than the age considering the average adult as weighing m the 
neighborhood of 1..0 pounds a child weighing oO pounds would be given 
one-third the dose 'should the fraction of the adult dose be inconvenient 
to measure in tbe hvpodormie svringi it is liclter to give a little more 
ratber than less No harmful results have occurred in several instances 
in which a considerable overdose was given 

8 Among thf» members of the household where a case of typhoid 
fever occurs and ill persons who in any wav come into contact with tie 
patient 
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Itomo, 1)0110 occurrc<l in J912, owing |o the foot that nil cadets had 
hotn inccinafcd 

bimilir ln^e licen ohtnincd in cisil life, altbmigh no collected 

«tnti3tics art lunhblo to show it ]tic!iml«on niid Spooner, Ilaclitel and 
Stoner, llnninn and inaiu others lm\e nswl the inecine loth m hos 
pitils nnd in pruiitc practice, so far as known, without untoward results 
and with good protection 

The stntc Imirtls of health of AIossichn*etts, Virpnin, South Caro- 
liiin, and fc\enil other «tatc3 now stippK the vaccine gratis in their re- 
s|x^;tuo stitc New \ork, IhilTilo, Memphi'*, nnd main other city 
hcilth lioanls liiM not onK provided free vaccine, but have administered 
It to all volunteon 

1 ho rule of the Xcvv \ orfc health dcp-irtmcnt is to offer immiiniration 
to nil inenihcrs of the liou«ehold whenevir a tvplioid patient is found 
Tins practice Ins now prevailed sufhcientlv long to demonstrate that only 
good results are obfiuneel Ihc New \ork Aendemv of ‘Medicine has 
adopted a rc^ilution urging tint all persons in nnv infcctcil fiimilv, nnd 
niiv pervm who Ins l>cen exposed in nnv wav to the di«n«e, follow nil 
the Jiiitnrv prexautions usuillv taken in such e i i , nnd subject thcmsches 
to irnimniizitioii cither at the hinds of tlieir private phvsiciau or of the 
depirtineiit of ho ilth 

In addition to Aincriem stntntics there n nbiindiiice of favonblo 
cvideiico from the liritnli \niiv in India where nntitvphoid vnceination 
Ins been in u c for a longer period than in nnv other part of the world 

In France during the pnt ftw veirs mnmh owing to tho work of 
N inecnt, profc'^or at the I rtneli amiv inedieil eollego at \ nl do Grace, 
conoidcnible aehariecs haet Ikvii made, ospecinllj amon,, thoeoloninl troops 
111 Tunis and Algeria Up to November, 1*^11, I nbbe states 100,000 por- 
ous Ind liceii immunized without anv untoward results, nnd with gnnt 
reduction in the inorbielttv nnd mortnlitv He introducoel, in November, 
I'nS, a bill into the French Vnate which Ins since liecomc a law, to inikc 
vaccination in the armv coinpnl orv, a** it is in the United States. 

The vaccinitioii of nurses has nghtlv been regarded ns a eevore test, 
became t)f the bigli degree of evpoMire to the dnc'ne, duo to their calling 
Aclinrd stated that diinn„ the pist nine years 1,730 nur«cs, serving m 
a lioopitnl with which be was coiiiierted, were voccinuted and that only 
1 contracted tho fever 

Enough cvidcuco has been p^^^cnted to prove that antityphoid vncci 
nation is a comparitivclv simple nnd, when usctl on the hcallliv, a harm 
levs procedure that it gnes rise to a verv Iii„h eJegree of imminiitv closely 
approaching that eonferred bv tvplioid fever it«clf and that it has been 
nnd easily can be u cd to imtmiuize la^ immbers of per ons, in fact, its 
ndministrition to the ma-><ws is no more difficult thin vnccima. 

Since the war, the increased use of vaccine iii civil life has been noted / . 



PROPin I AMS OP XIPHOID FL\ER S61 

In France general vaccination tLron^out the republic has been advocated 
bv the Minister of Public Health and by the Academy of Medicine (l'*21) 

Achard reports that during the preceding fifteen months, lie had 
treated 25 cases of tvphoid — all were women, or jouths, or elderlv men, 
except 3 men who had been vaccinated while with the arraj Of these 
2 had \erj mild attacks, while the third had paratjphoid 

Ho notia as others hare m the Dnitcd fatites thit since the War 
typhoid has been a disease of women rather than of men — a complete 
reversal of the former relationship 

Chauffard advocates general vaccination of the civil population, and 
suggests that the first immunization be given at the age of fifteen the see 
ond at eighteen, and the third at twenty one He believes such a policv 
would gradually eliminate the di ea e 

Summary — It remains merely to formulate a working plan for future 
guidance in its use 

Its u«e is definitely indicated 

1 In the Artnj Navy National Guards of the various states and 
all volunteer organizations called into service in time of war 

2 Among the personnel of all hospitals dispensaries and Red Cross 
organizations 

3 In hoarding schools, colleges institutions of all kinds asylums 
prisons workhouses, and the like 

4 In the camps of pleasure-seekers explorers, engineers, and con 
tractors In all these instances its use is sufficiently obvious 

5 \mong the inhabitants of cities or districts where the typhoid 
fever rate is continuously high 

6 ^kmong travelers cspcciallj such as leave sinitarj cities for sum 
mer vacations in country districts and ©aside re‘=orts 

7 Among voung adults voung per ons and children Osier char 
actenzes tvphoid fever as a disease of vouth and early life, and one which 
IS not infrequent in childliood It lias been shown that children and joiing 
persons withstand the immunization rather better than adults, in fact, 
it rarelv interferes with school or pixy 

The dosage recommended for children is based upon the bodj weight 
rather than the age considering the avcri^c adult as weighing in the 
neighborhood of 1^0 poiindo a child ncigbiog vO pounds would Iw gnen 
onc-tliird the dose Slionld the fraction of the adult do e be inconvenient 
to mea uro in the hvpodcrmic svringe it is better to give a little more 
rather than less No harmful rtsnlts have occurred in several instances 
in winch a considerable overdose was given 

8 Among the members of the household where a case of typhoid 
fever occurs and all persons who m anv wav come into contact with tho 
patient 
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^ ^ ohmtnr\ \nccinntinn of the non ininnino population on tlio otcur 

renco of nn epidemic of t^pllOnl fc\cr Xliis been done b^ Spooner, 
Hunt, Goldman, and others 

Ilunt bus pointed out liou much m 1 ^ lOpKullj lie etpetted from the 
use of ^ncclno dnnnp cpiddnics In oulhreiVs due to nn infetted public 
water snpph it is now the euxtom of tlu hnltli mitlioritie^ ns soon ns tlic 
diapiosis IS imd(, to stirilm the water with some fonn of cblonii lliis, 
of itself IS tlio liest niensiiri to stop further primnrv cn es. It will, bow 
eier, bn\t no clTtit upon the chain of sccoiHlflr\ cii<cs which follow in tlio 
wnko of e\cr\ epidemic It is thist contact < i is wliitb cm be p^c^entcd 
b\ \accintttion suliscipiout to the owthnak 

Ilie qiHStiou of \accinnlioii in thocssc of those nlmdi infccteil, nnd 
in the incnbation stnj^ of the disi isc at the tmu, nri«cs in tins connection 
A fair miinbcr of instances arc known liotb m nnd out of the sonicc 
where tipboid four deielopoil soon after \accinAtion, but it is not l>c- 
l«\ed that then, is nn^ lalid ren«oii for thinking tint an\ bann ms done, 
nnd in innin instanets it is possible that the ilisea«o wns render'^ less 
seicrc. Ibis is not unm«onnblc m Mtw of the conclusions of IVntters 
that the uso of vaceme in the (natimiit of tvpboid fexer is promising 
niid merits iincstipition 

The question of rcjitcfind/ion has not jtt ri'ceixed a lUnnifo answer, 
since tbo duntion of tbo immiinitx coiifcrrdl b\ our xaeciuo is not knoxni 
The iiumunitx is ffrcatesi soon after imimiiurTtion, *111(1 it no doubt 
pradnulK dtininisbis as iittir xactmnlion iiRniust sunllpo'c In lb‘ 
English St nice tbo effcitiro duration of tbo iinmumtx seems to be onh 
two nnd one-balf je^ir* Vuno light is thrown on this b\ tbo Silem, Ohio, 
epidemic of l'(20 Out of a total |)opiilation of JO, IOj there were S^i 
ci'cs oecumiig witbm a period of tbreo months Among 210 ex soldiers 
aged twoiitx to thirtx then wire onh 1 t isis, an incideiiCT of 1 in "0 
wiulo among tbo female population of the siinc agi group the lucidiuii 
was 1 111 8 All fbisi men bad Ixx n \icciiutcd more than two xenrs Itoforc 
and some of tlicm three xcars before Tbo pnsent practice in tbo Armv 
IS to revacciiiute iigunst both smallpox and txpboid fextr at the com 
jnencement of each enlistment period, xrbich is^ at present, once in four 
jears fins is done, not bonusc wc bnie dcfiiiito knowledge tliat the ini 
jnnuitj has disappeircd, but for the reason tint m tlio Arrnx it would 
1)0 unwise to dtpend upon anything loss than tbo miximnm obtaiinbk 
Iho general reactions aftir rcxncciiiatioii are gum in tin tible on j>i-e 
301, and arc scon to bo practically the saino as after fho origin i! 
imimini/ition 

Tbo future may indicate that reimmniiizntion against typhoid need 
not be done more often than rtxacciiiation against sinillpox that is m 
cluldbood, jouth, for militnrx scrxict, and upon cxjwsnrL to infection 

At ono time it xxos beliexcd that the agglutination reaction would 
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Table XI — Cekerxl Re*otto\s. F^llowinc Rfvaccinatiov Jamjkrt 30 1914 



indicate the presence or absence of this immunity The fallacy became 
apparent when it nas noted that the apiglutinatioii reaction nsuallj di«ap- 
pears in from six to eighteen months alter typhoid fever itself although 
the immnnitv rtmiins, as a rule for life 

In conclusion it may not be amiss to wcall that sacciiiation is not the 
only measure to bo used in the suppression of typhoid feier Good, pure 
water supplies, proper sewer systems and purification plants and oil other 
gonenl smitarj measures aro impentivo and none should be overlooked 
Antityphoid yaccmation is a matter of per«onil hjgiene rather than of 
general sanitation and is nsofni in protecting the indiridiial against acet 
dcntsl or unusual esposure or where saiutarv safeguards are inadequate 
\t propiit yaccination i*. the only method offering protection against 
infection at till times ind under ill conditions There is no occasion for 
conflict between the advocates of general and indiridual prophylaxis, one 
18 ss iieccssaiy as the other and no one interested in th( auppression 
of this diseise can afford to ignore either 

Vii hare now reached the stage in preventive medicine when it is pos 
Bible to declare that deaths from tvphoid fever are practically avoidable 
IVhcrcyer stste or municipal authorities fail to provide adequate sam 
tarv lifeguards the individml now has it m lus power to obtain through 
vaccination almost ihsolute protection against infection Ihcro is sufti 
cient jnoif to justify physiciins in nij^iiig upon their clientile e pecially 
upon the young people md children the use of tho vaccine with just as 
much confidence and authority as has been used in urging vaccination 
dgsiiist smillpos 
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DIAGNOSIS AND TREATMENT OF COLON BACILLUS INFECTIONS 
WlLLABD J SrOfE 

BACTERIOLOGIC CONSIDERATIONS 

Tho B coll commuBJs was discovered bv F«cbencli m 1885 Tbe 
original culture ^as obtained from tbe bowel discbarpes of a breastfed 
infant This organism has been found widclv distnbuted in nature, and 
19 almost coubtanth present in (lie intestinal tract of man and manj of tbe 
higher animals It is often found m almost pure culture in the large 
intestine but m the small bowel it grows as a rule in association with xnan\ 
other bactern, the mo<t important of which is the B hctis aemgenes 
The B coll can bt easily cultiTsted from the stools hr auj of the ordinarj 
aerobic methods It lus been cultivutol from the dejecta of infants m 
from four to eighteen hours after birth It is prohibh identical with the 
B neapoUtauus of Emtncrich and the B pjogenes fcelidus of P\«9et 

Because of its widespread distribution in nature the B coli or as it 
18 commonly calUl, the colon bacillus roa^ occur as an etiologic cau«o 
in a vanetj of conditions, sometimes as the solo organism present and 
again m association with harmless sapropliv tes or with pathogenic vineties 
It 13 one of tbe strange arrangirocnts of nature which permits tbe derelop 
ment of a vanetv of organisms within tho bod> m harmless contact with 
certain tissues while, if transported to other tissues the colls of which 
apparently are not sensitized or immnno to their pre«Bnce their develop- 
ment there leads to tissue destruction For example the colon bicillus 
while harmless when m contact with the cells of the intestinal mnco«a may 
produce a fatal peritonitis when developing in contact with tlie endothelial 
cells of the lotestmal serosa 

There can be no doubt tint the pxthogenicity of the colon bacillus has 
been exaggerited. On the other hand its frequent a« ociation with certam 
septic processes cannot be donbted In appendiceal nbscfsbe^ in cliolecvs 
titis and cholangitio m cv titis and pjclitis in acute prostititi in pen 
tonitis m septicopyemic processes with multiple abscesses in soft ti sues 
or bone, or in septic thrombus following aUlominal operations, it is fre- 
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rarelv occurs when tvptoid scrum is used with B coli at least in relativeh 
high dilutions Normal serum may hare the power to agglutinate certain 
strains of bacilli in low dilubons, such as 1 5 to 1 10 There are certain 
exceptions to the general rule of specific agglutination which have been 
mentioned in the chapter dealing with tvphoid lufection but for practical 
purposes such reaetiie phenomena to the pitients sera have considerable 
diagnostic importance 

Despite the fact that B coli is a normal inhabit int of tbo body no 
general immunit> reaction, such as that of ap,^lutin ition, is shown by 
the blood of normal persons 

Christophers has stated tliat a large proportion of normal human era 
will cause aj^glutination oi B coli m dilutions Mrjing from 1 20 to 
1 200 It would seem if this were universally tnie that considerable 
natural immunity was possessed by most individuals toward the organ 
ism, which clinicallv does not «eem to he in accord with the facts In mv 
experience normal human scrum does not po scss aggliitiiuns for B coli 
Eor example, in a recent «cnc8 of tests the sera of five individuals did not 
cause agglutination with loss of motion within one-half hour m dilutions 
higher than 15 On the other hand the sera of hve individuals who had 
within ono jear, recived a senes of antityphoid vaccinations possessed 
Bgelntimns for B coli witiim one-halt hour lu dilution 1 20 The scrum 
of an individual who ha<l tvphoid ten vears before possessed no agglutinins 
for B coll m dilution 1 .» while the sinim of one patient with longstand 
mg B coll bacilluna possessed agplutinms to his homologous strain fol 
lowing a senes of autogenous vaccinations in dilution 1 20 

On the other hand when B coli becomes an inhabitant of the blood 
stream or of certain organs thcie producing symptoms of inflammation 
with destruction of tissue cells a reactive phenomenon to its presence 
occurs with the development of spcnfic agglutinins Such agglutination 
13 probably specific only for certain groups of strains, sinco it is well 
known that not all «traina react alike m this respect 

It IS not known upon what the varving susccptibilitv depends The 
reaction is probably more or less a group phenomenon for it is recognized 
as mentioned above that some strvins of B coli will react positively with 
tvphoid blood scrum Such reactions aro usually not confusing, for, while 
sera may give non specific reactions such reactions occur in comparativelv 
low dilutions while in specific reactions to infiction agglutination and 
paralysis of motilitv occur in mudi higher dilutions For example m 
stiidviiig the agj,lutinativc powers of a patients blood-senim toward a 
strain of organisms isolated from the unne in cvsfopvclifis it was found 
tint agglutination occurred m dilution 1 100 in 30 minutes ^Vhen the 
Wood sonvm was tested against a slock strain of B tvpbosus it was found 
that ngglntination did not occur m dilution 1 20 in one hour while with 
a stock strain of P coli agglutination occnrr«l in dilution 1 SO in 20 min 
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quentl) found Tliere cm Ik* no doubt al<so of tlio great incrci«c of the 
colon bacillus m the intc«tme during t\pboid ft\cr ns noil as during other 
pafliologic ulcimtnc or oltetnictnc lesions nlTcctntg (he bowel In fact, 
iiiana nnters among them Sanarelli, arc tljspo'od to regard sejme of the 
pathologic changes ascrilxil to t\]>boid to the incrtii«ed vimlcnco n«>iimcd 

B coll in the prc'Ciiec of the typhoid luciUus 

The conditions nece«isar\ for the migntion of the B coli from the 
intestinal tract into the blood slreini or into the l^niplntics, h\ means of 
^^hlch the organi«ms ina\ lie trim pnrioil to more or less distant tissue*, arc 
probabh intimately connected with tmiiina and siparntion of ti sue con 
tmuit\ For example a rectal fissure, a tuKrciiloiis or circinomatoiis 
nicer, or small tbrombi in \rssoU incident to surgical proetHliires m3\ 
8cr\e as the point of entrance It is pnibibU tme that the organisms 
freqncnth rcich the hniph tributaries to mesintern, glands, where their 
progress is stopped Gncn, botto\cr, a tcmpornnlv lowered resistance, 
the organisms overcome exIliiHr aeliMty in the glmds and, reaching 
the blood stream be carrici! to oilier tissues. In this v>-\\ mn^ be explained 
the suddenness of onset of certain attacks of cystitis and pro«tatitis, fo! 
lowing cold and exposure 

The lesions produced in animals by injection of B coli an \ct\ similar 
to those produoed h\ thoB t\pliosns Then an, howinr, ili«ttnctciiltiiril 
chnrnctcnsties bx means of which B coli can In ditfcreiitiated from the 
B ttpliosns and B cntcntidis \inmig the most important of those are 
the following, mentioned b^ Iordan 


CrLTLTia CiiAHACTcnisTics or B Coli D Tirnosis avd B EvrERrriws 


B ell 

Slightly motile short rod 
often difficult to distin 
guish from micrococci 
few flagella Grows more 
rapidly m gelatin than 
B typhosus Produce 
acid and curdles milk 
Indol is produced by most 
strains Dextrose and lac- 
tose ore fermented with 
gas production 'V isible 
growth on potato 


D irpli 

\c<iTeIy motile rod with 
numerous flagella Ifilk 
becomes eliphtl} acid 
but IS not curdled. Indo] 
18 not formed Dixtrosc 
IS fermented tut no gas 
IS product d acid is 
obtained from lictose 
fermentatran In* jsihlc 
l.rowth on potato 


n 1 II d » (Olfi ) 
\ctively motile with num 
crous fliigilla Indol is 
not produced 3 Iili w 
not curdled Dextrose is 
fermented with gns pro 
duction Vut no pas or 
acid IS formed from lac- 
tose Distinctly patho 
genre for animals and 
for man 


The agglutination reaction may also be used to difFcrentiato the mem 
bers of the colon typhoid group As a niU, the blood sc nun of patients 
with an acute or chronic typhoid infection will nggliitimtc and inhibit 
motility m a hanging drop suspension of B typhosus, but such a rctction 
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difEeult to conceive because of the proximity of the urethral opening, espe- 
cially in women, the organism beremeb an inhabitant of tho unnarv tract 
In fact, during prtgnnnLj or the puerpcrium this organism can be i«o 
latcd from tbt iinne in atout 20 per cent of the cases (Dudgeon) Since 
its presence does not appirently m the last inajonty of puerperal patients 
produce symptoms or complications, it may be regarded as a normal m 
habitant, under certain conditions of the urinary tract 

Ibat the orsanism in the e instances docs not produce symptoms or 
complications when located m the urinary tract depends upon such factors 
as (1) virulence of the organism (2) local cellular resistance or immunity, 
(3) absence of tis'^uc laceration!, or abrasions through uhich the organism 
may reach dcepci structures 

The first factor, the \ mdeiicc of tbe organism, mav depend upon tbe 
amount of putrefactive disturbante in tlie intestinal tract giving origin to 
the infection JIanv writers arc convinced that B coh isolated from an 
intestinal tract in which stasis and putrefaction are present, as evidenced 
bv indicanuria is more virulent '^vmbio&is mav enter into the ciuostion 
of vmileiicc and tissuo resistance For example the association of B coli 
and B typhosus or the toxic products of either accentuate the virulence of 
the other Guinea pigs and rabbits which loay resist tho subcutaneous 
dose of a culture of 6 typhosus, quicLIv die of a g) noralized infection if a 
sterile culture of B cell is injected into the peritoneal cavity Tho special 
suseeptihilitv of ti »ues mav also luduence virulence B coli isolated from 
a septic p< ntomtis is as a rule much more virulent for animals than the 
strain isolated from the intestinal tract of the ^me individual 

Of local cellular immunity little is known although it is recognized 
that the cells of certain tissius miv show gieator resistance to certain in 
fections than the cells of other ti snes For example the pneumococcus is 
seldom isolated from ordinary furuncles or skin abscesses nor does it 
produce lesions of the raituHis membrane of the mouth nlthou,,h it is nor 
mallv present there in a lar„e proportion of individuals during the winter 
months. Nor docs tho B coli lommonlv produce furuncles or skin ab- 
scesses even tlioiipli an abrasion is present although most individuals come 
in daily contict in one w av or another with the organism 

Of the third factor it may be granted lint ab«i.iico of tissue laceration 
must prevent in most instancca spread of tho infection to neighboring 
lymphatics the blood stream and distant ti sues On tho other hand 
when laceration of tissue even tbong}i microscopical m extent, has oo 
curred during pregiiancv or th< triuma iniuldital t> surgical jmcfdimo 
the avenue of entrance is established The capenments of Ileinnciiis 
which consisted m tho injection of brmllon cultures of B coli into tho 
uteri and vagm'c of rabbits, showed Oiat the intact epithelium prevented 
infection of (be uudcrhiiig conutetive ti sue Wicre the epithelium had 
been ahradcil the tissues hcncith the epithelium were swarming with 
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utcs If the cultunl charnctcnstioi were not too much at %ariancc such 
cMdtnco uoultl f‘i\or B coli as the emsatite org-mism lu a euspocted in 
fcction In nn experience, atr{,Iiitiiiatioii in dilution alx)\e 1 40 has 
diagnostic significance 

Other organisms, such as B cntcritidis of Gartner and B psittacous, 
rc«cinbk more or less do cl^ the orgniiisuis of tlie colon tsphoid group and 
mas bo found m lesions in the tissues llnis the B entcritidis maj be 
nssoented uith B cob, uhich nia\ etin to be pos.os<«l of exalted nm 
leiice, m fatal hemorrlngic gnstro^Mitentis duo to citing putrefied meat 
It has kxn conlciukd b\ «omo oWntrs tint under such conditions the 
B coll becomes higlib Mnilcnt for man m tlie infi-stine llicB cntcritidis 
cJo«cI\ rc<ciribh*s tlit p iriti pboid nrgnnism («ce Iwlow ) in that mdol is not 
producenl and tlie fermentation sugar tests corresjtond 

Till piriicolon and pirutspboid groups, fir>t discoiered b\ Aebard and 
Bcn«audo (Its'^O), more tboroii^blv studied be Gu^n (ISOS), Schott 
muller (1001) and Buxton (1002), base }*etn fmjncntl^} encountered m 
as«ociation uith lesions pro<Iuced bs iiumlicrs of the colon group Thc«c 
organisms of theni«clus imj produce ulccntiie k^tons of I’oicrs patches 
nltboiigh scr\ ncre forms of gastroenteritis uithont nlc( ration arc occi 
sionslb cneomiterfd m ubicli tho<c oi^^misms seem to ph\ nn otiologie 
role Tuo tspe*snrc rceogui7o«l, A and B Tspe B is probibli momviddr 
distributed and is flie org-inisin usualK pr< cut m so-called psratiphoid 
fcicr Ibe tipes of B piratxpbosus re'ombk B cob in that ncul and 
gas arc producctl m dextnise imdii, while lh(^ re cmble B tvphosus 
m not esusing coigulntion in litmus milk (fctliorer) Tho close re cm 
bhnec of the pinfipbosus groups to the hncillus of hog cholera (B 
cholcnc sms) B <iitcntub«, the bacillus of mnu«e tiplioid (B Uphi 
murium) and B psittacosis, extends men to siraihritj in agglutination 
and immunization experiments 

The B protcus (IInu«cr, 1885), which has been occasionalb found in 
association with B coli iii ab^ces cs niid in gsstro-cntcritis, can be differ 
cntiateil ns a rule, without difficults Ihis oi^uiisni, coinmonh found m 
decomposing organic matter, nppirenth has been responsible for certain 
endemics of food poisoning It was formerly regarded ns the can«c of 
some cases of acute infectious jaundico (\\cil s disease) In tuberculous 
cystitis thesccondarilj infecting orgaiiiams frequently belong to the proteus 
group, although just whj this association occurs, if it is anything more 
than coincidence, is not known. 

TOLERANCE TO B COLI OF TISSUES OUTSIDE INTESTINAL 
TRACT 

The constant pre&encc of tins or(,ini8m in the lower intestinal tract in 
man has been mentioned above Under certain conditions, which are not 
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tive factor la ovarian abscess and tnbal infections Grover bas recently 
described fatal peritonitis due to B coli which followed perforation of 
the uterus in a probable attempt to prwluce abortion Peritonitis follow 
mg perforative appendicitis and subphrenic or liver abscesses following 
cholecystitis ire frequenth due to B eoli 

An attack of pelv ic peritonitis mav follow infection with B coli from 
the vagina bv accent throngh the nterua without so far as the patient is 
concerned provocative cause In fact Ircerations of the hvmen erve as 
the entering point of infection to the hHdder kidney pelvis and pen 
toneum through the lymphatits m more instances than arc gcncrallv 
recorded Such a sequence in a recently married woman is commonly as 
cnbed to the orj,anisni associated with spocifi< urethritis ^\lIdbolz has 
recently described infection of the bladder and kidnev pelvis in eight such 
eases by B coli Alurray Williams and Wallace found B coh present 
in 44 5 per cent of gynecolo^u cases with normal unue prior to opera 
tion and in 93 per cent subsequent to operation There appeared to be 
no relation between postoperative tempcrjtuns and the presence of the 
bacillus m the urine 

SYMPTOMS or INVASION OF OENITO URINAEY TRACT 
BY B COLI 

Urethritis — Normally in beilthv women or men the urethra is uncon 
taminnted, but if any damage Las previously been don© to the lining mem 
brane by trauma incident to childbearing by the forceful passage of a 
sound, by infection from an unclean cathiUr by gonococcus infection, or 
as the re uU of irritation due to the constant passage of infection from 
above such as tubercle bacilli from on infected kidney or bladder then and 
Subsequently contaminating orgaiusms arc freejuenth present in the 
urethra The two most common organisms found in non specific urethritis 
are the Staphylococcus albns urpthne and B coli In fact, thc^e organisms 
mav be present m the unne with no urethral symptoms Dudgeon has 
stated that he has never seen an acute B coh urethritis in men Sclierck’s 
experience has Uen similar Kolle on the other hand found B coli 
as a secondarv infection in C out of 12 cases of urethritis Cnronic 
gonorrheal urethritis is often prolonged by the presence of B coh Rev 
nolds has emphasized the importance of tho B coli m the production of 
epididymitis secondary to chronic gonorrheal posterior urethritis 

Cystitis — In simple primary cy titia due to B coh the svniptoms arc 
usually not severe but point asa rule, to local involvement of the posterior 
urethra and bladder In males the prostate gland and seminal vesicles 
may be involved The symptoms are frequent desire to empty the bladder 
and a burning or scalding ensation along the urethra associated witli the 
passage of small quantities of acid, turbid urine Examination discloses 
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orgnnioms lie found tlint in general there was some similarity between 
the action of II roll and streptococci in producing a bnctericmia Some 
difTerciicis could Iw smi, lioueicr The U coh seemed to infiltrate the 
counccti\c U«««es m all directions, dwreg^nling the iMnpli cUanneU, while 
the streptococci followed the l 3 nipli dianncls 


SPREAD OF INFECTION TO OTHER TISSUES 

Tho textbooks of a decade ago referred constantK to an ascending 
infection of the urinara tract, h\ nliicli it was intcndnl to impK that 
infcctnc orpnisins entered the urethra and hi coutimiiti of tissue 
traiclcd upwanl to the hladdir and then m inntn iimtnncia to the jkIiis 
of the kidnci It has U-en practicaUi decided hi most authoritits tint 
on amending cistojnclitn is rare The organnim much more conmionli 
reach the ktdnei peliis hi iiaj of the Imiplntics or hlood-strcim or hi 
contuniiti of ti««ue from the colon Kollcston liclicirs tho trainpcntoncil 
method of infection from the colon to the kidney b} iiai of the hinphatics 
to be comiiuiii Fraiikos experiments seemed to show that the ascending 
colon and ceeum were coiuicetcd limphatics iiith the right kidnci, but 
ho was unable to find smh a connection Utiieen the colon niid the left 
kidnci Ihis work iioexU ooufirmation Iloismg Ulieics m tho spread 
of the infection to tho kulneis hi the hcinatogeiions route He had treated, 
up to 1009, pitiLiits with B coh infections, and m ISO of tlie&c tho 
disei e arose ns an acute nephritis In no mstonco had tho patients been 
cathotenzed 

On the other hand, because of the more or le«s constant presence of 
bacteria including B coh in tho xagina, it is not difficult to understand 
the manner bi iihich thei reach the bladder through the short urethra of 
women and children Iheir prc&cncc there does not neccssanli mean an 
infliunnntori reaction and ^\^tIlls In mi cxjKineiice, howeicr, P coh 
has been found more frciincntli in cistitis than am other organism It 
has been found friqncntli in a« ocintion with the tubercle bacillus in tuber- 
culosis of the kidiicj and bladder I ikcwisc it is the organism frequenth 
found in the urine when calculi arc present in the peliis of the kidncv, 
ureter, or bladder Ohlmacher has rcceiith reported the presence of B 
coh in file out of eight instances of bictcnuria associated with unnan 
calculi The more or less frequent presence of B coli in Icukorrbeal 
secretions would seem in some instances to be a possible cause of sterihtv, 
since an excessively acid «ecretion would inhibit the actiiiti of, if it did 
not kill, spermatozoa This fact has been emphasized by Iforris. Con 
flidenng tho apparent case with which an infection by B coli can reach 
tho uterine civit' and tubes from the vagina it is somewhat surprising 
that this organism is rclatiielv so infrequently encountered as the causa 
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out of 70 cases (93 per cent) the n^ht kidney was larolred, according 
to the c'jpenence of Legueu The acute on et is iisuallj severe with 
ngor and fe\tr from 101 to 10-t F Tenderness may be present 
palpation over both kidnevs at the costovertebral angles (Brewer’s point), 
although the tendeme ss is usually more marked over one side The spleen 
IS usuallv palpable A leukocytosis of from 12 000 to 25 000 is usually 
prcaint There is constant desire to void unne which is turbid from pus 
and bacteria and acid m reaction The unne is, as a rule, voided 
painles ly 

A minority of the instances of kidney involvement follow operative 
procedures ienwiek has dcbcribed the frequency of pyelitis following 
operations for hemorrhoids which he has asenbed to the followiUo causes 
(1) surface lesicina in an infected irea (2) congestion, of the vesical 
neck (3) retention of urme 

The infection may reach the kidncv pelvis through extension along tlie 
periureteral lymphatics So^imnra lias dcvribcd the conditions found 
HI twenty five patunts with cystitis Ho believes that although the 
urethral onficos may be rcdddied and appvrciillv involved extension up- 
ward of tho nifectiou oicumd in all hv way of the Kmphatics and not by 
ascension through the tirottrs The fait that many instances of postoper 
ativo kidney infection occur in winch there has never been an antecedent 
cystitis or cithctciism lends support to the yjew of extension by way 
of the lymphatics or blood yesscls 

Icrhaps the most important single predisposmj, factor leading to 
localiration of infection in the kidneys aside from contiguity of infcoited 
tissue 1 $ found in the ureters where stnetures and kinks, many tunes 
asaoeuted with kidney pt* sis, arc more common tluu generally believed 
Such conditions may produce but few symptoms of vague character such 
as liinibir bickicht while quiescent and while the obstruction is partial 
in nature The trauma incident to operative procodurc* especially about 
the appendix and m the pelvis serves in the presence, of siteh oftentimes 
unrecognized predisposing conditions to explain the snhscqiicnt infection 
of the kidncv stnicturo which follows. Cystoscopy ureteral catlietcnsm 
and the pyelogram are important aids and should lx, more gcneralh 
employed since the inform itiou obtained can be. Secured by no other 
meins, Lndcr conditions such ag stricture or kink in the ureter the colon 
bacillus seems to have a pndilcction for the upper urmarv tract 

runnss Wievts the lite oCTiinaiicc after opirition lends weight to 
the liclicf that the origin of the infection is from thrombi at the site of 
operation While the symptoms are usually suf^e«tivc of kidney involve- 
ment such an infection mav be mistaken for other acute conditiona such 
as appendicitis ptritomtis clioltcv titia pelvi'* vein thrombosis prostatic 
abice«s seminal vesiculitis or an other nephritis A true infectious 
nephritis usually accompanies the pvelitis In fact, in most instances, the 
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as a nile, some tcnJcnic^a in the rectum, and m males the prostate gland 
imj bt swollen and Icntltr lu s\omtu Itukorrliti inn\ be piX'^cnt The 
urine tontaiiis mnn pohinorplionuclear liiikoe\tc’>, as a rule, ahlioii,.!i 
pus imj bt alwent and tin tlirbidits bi due to tin liirgt nuiubtrs of bacilli 
suspended in it The ncidiU is usnallv muth increased, ssning from 
COO to feOO jxr 1 000 in tirnis of d(<iiioninl sodium Indrate Cultures 
taken from urine secured under astptu precautions upon nutrient airir 
di«clo t a npidh growing slowly inotik red, wliitli conforms to the cul 
tunil clmnittcri«tit3 mentionesl aboie I be ino-.t important of tlic«e 
clnniettrislics art itid produttion and curdling of milk, the pro<liictiou 
of indol, gas prodiution in falitm stab, and ftrmciitntion of dcxtro«t 
and htfosc with ntid production The org”inisms grow and reproduce 
nipulh at nxim ttnijioraturc, allhou^i at 37° C tlicir rcpmductioii is 
most rapid Barber found the gcntration rate to be seventeen minutes 
at 37° C 

If the urine to be eximintd aiUuMlh is secured from a femili, the 
spet until shun Id lie Mturcii in a «(( riK glass throu,,h a stonk t oheter and 
after tlioroivli cleansuie, of the uixthnl orifice \s ordinnnh pi rfonncil, 
It has nlwass been a wonder to the writer whs more mfi-ctions of (ho 
bladder do not ntinr follotring cithitorirntion simt the B coh com 
mojih confiniiiiutos the piibie re-ion and Iht iirrtlmil orifice Such IrtO- 
teria on the surface are iiitrixlueid rt^irdless of the ein u «1 The 
urethral oritui bIiouIiI lo cU insi>d with a mertun bichlond or phenol 
solution llic first portion of urine pis oil hould be disennlid and fbo 
rtmnining portion oolloctcil m a sterile glass from which the culture 
should bo taken Acute esstitis m children hn« in ms c'ciKricnet, fre- 
quenth been due to B coll If fever is present, it speaks for iinoheinent 
or extension of the iiifeition elsewhere roost roimnoiih pvciitis, to the 
pelvic peritoiieimi or ovarus, the prostate gliml or eimiiial vositlis Ulcer- 
ative lesions in the bladder due to B coli art rartlv seen in acute evstitis, 
but mav occur in chronic forma a«sociitcil with stone and s.ioculatiou 
Non-specific prostatitis (often duo to B eoli) is more eominou than is 
generally recognized, csptciallv in indu idu ils past nml life 

Pyelitis — \ecoidiii^ to Billiiif,s the B coh is found as the infective 
oTgainsm in about tiO per cent of all cases of Iticteriuria Lcnhartz, liow 
ever, found B toll alone in 06 out of SO pitienfs with pyelitis (75 per 
cent) Ibc infcetion niav reach the kidiKv pdvis bj ascension from 
urethra and bladder (urogcnit), l)> the blood stn un (hematogenic), from 
the intestine (trmsjientoiical) or bv wax of Ivinphatics fn>m soint focus 
of infection in the neighboring tissues A vast majontv of instances occur 
in women, thus Lenhartz found 74 imtauccs in women out of SO pnmarx 
pjchtis cases, most lustancts occurred after pregnancy or childliod Mal 
formation or displacement of tho kidneys seems to predispose to infection 
llie right kidney is much more frequently affected than tho left In Cj 
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out of 70 cases (93 per cent) the kidney was involved, according 
to tbe espcrience of Legueu The acute onset is usually severe uitb 
rigor and fever from 101° to 104 F Tenderness may be present bj 
palpation over both ki(lnc;ys at tlie costovertebral ani,lcs (Brewers point) 
although tbe tenderness is usuillj more msrked ov tr one side Tbe spleen 
IS n«uall) palpable A lenkocvtosis of from 12,000 to 25,000 is usitallv 
present ihero is con taut desire to void unne which is turbid from pus 
and bacteria and acid in reaction The unne is as a rule, voided 
painlessly 

\. majority of the instances of kidntv involvement follow operative 
procedures Fenwick his dcicrihed the frequenev of pyelitis following 
operations for hemorrhoids which he has ascribed to the following causes 
(1) surface lesions m an infected area (2) congestion of the vesical 
nock, (3) retention of unne 

The mfectiou may reach the kidnov p« Iv is through extension along the 
pinuretcr'il Ivmphatics Sugimiira has described the conditions found 
m twenty five patients with cvstitis He liohevcs tint although the 
nrethral orifices may Iks reddened and ippsrcutlv involved extension up- 
ward of the infection occurred in ill bv vvjv of the lymphatics and not bv 
avcension through the ureters The fact that many instances of postoper 
ativo kidney infection occur in which there his never liecn an antecedent 
cystitis or catheten«Jn lends support to tho view of extension by way 
of the lymphitica or blood ves els 

Perhaps the most important single predisposing factor Iciding to 
localizitiou of infection in the kidnevs aside from contiguity of infected 
tissue 18 found in the ureters where stnetures and kinks manv times 
associated with kidney ptosis, ore more common than generally behoved 
&uch conditions may produce but few symptoms of v igue character, such 
as lumbar backache while quiescent ind while thr obstruction is partial 
in uiturc The trauma incident to opcntive procidiires, e pecially about 
the appendix and in the pelvrt serves in the prcoence of siwh oftentimes 
vinrccognircd predisposing conditions to explain the subsequent infection 
of tho kidnev structure which follow^. Cysto^copv ureteral cathetensm 
and the pjelogram are important aids and should be more generallv 
employed since the infonnition obtained can bo secured by no other 
means Lnder conditions such ns atnctnre or kink in the ureter the colon 
bacillus seems to have a predilection for the upper urinary tract 

FuniKs l)rhcvc3 the hte occurrence after ojieratirm lends weight to 
tho Whef that tho origin of the infection is from thrombi at the site of 
operation \\ hilo the svunptonis aro usually suggestive of kidnev involve- 
ment such an infection niav bo mistaken for other aeiite conditions such 
ns appendicitis peritonitis clnl cvstitis pelvic vein thrombosis prostatic 
abscess seminal vesiculitis, or an ether nephritis V true infections 
nephritis usualh accompanies the pyelitis In fact, in most in tances, the 
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infoction L^ wa^ of tlic blood otnam rcnches tho kidno pol\is tbroogb tto 
kidnc' parcncinma I/ic onh cxccptiona would appear to be thov? in 
tlio infection reidiiH the kiiltio jichis bv pxtdision upward alnng 
the pcrnirettnil binplintiea or n<wn«ion ibroiigb tbo ureter in rare 
cases Ivocalization of tbc infection in the parencb\nia with inilian ab- 
scess fonnntion Im^ nceoriipan^ the paclitis As lias been pointed oiit bj 
Boising, the small inilian absetssos clo«oh re<omble macro>copical!y 
tbc mllla^^ tiiUrcles pre^ont in tuliercHlosis 

The iKiilc tiigi of piditis, with <-ontitniotis or mnittent high feier, 
perhaps with reciirniip, chiJJs, although more cornmonli a single initial 
chill occurs, lasts usunlli fmm one to three wedvs Ilemattinn occurs more 
or le-s frequinth ns an initial simptnin, and is soon followed b^ albu 
mimiria, pinna, and bacilluna Casts are not usiinll} found in picbti", 
a iKiiiit cnipba iz(d bi \l)t and \\as«crmaiin but art pre ent in pidone- 
pbritis Tbc feicr di«api>ear<i, in tome instances b\ crisis, nltliougb 
probabli tim'c-fourths of the cases the fiicr gradiialli liecomcs rimittent 
and diMppoars b\ l\sis W uh the disappear nice of tho fcicr the iinuarT 
findings nni improve that is, the amoniit of pu« mav diminish and there 
nn\ lx a dwrea e in flic itumlxrof batiUi, but, ns « rule, there i8noC'*<n 
tinl chnnj.c m tlie badllnrin After an afebrile period of from three to 
ten dll' s n rdap c ma\ ootur or a new attack im olv ing the hitherto intact 
kidnci pelvis innv take place In fact, febrile disturbances may nltcmsto 
with aftbnlt intervals over a cotisidorabh time until the process Uwaies 
chrome or the pv iiria and b ictcniiria mav Income clironic vv itboiit ninrkcd 
local svmpfoms, such ns d'suria or pain If obstruction to tbo free flovr 
of urine bns occiirml, as a result of cilciili, prostntic swelling, sacculation 
or atom of the bladder, ureteral kink, or pressure ol>stniction, snoptoms 
such as fever and rigors promptiv follow It is surprising, liowcvcr, what 
la^e quantities of pus maj bo eliminated in chronic infections involving 
the kulnov pelves over pencils of mouths without great apparent barm to 
the kidney structure In manr instances tbo pvuna and bactinnria 
continue for months niul aside from some loss of weight trength, and 
appetite, with the (levclo|jnieiJt of pallor due to secondary anemia, there 
art few subjective or objoctnc symiptoms 

Thomson believes that the commonest occasion of acute septic invasion 
of the kidneys by B coli is in the course of typhoid fover Chronic ulcer 
ative colitis is another common antecedent Ihc onset dimng tvphoid is 


sometimes marked b\ severe rigors Tlicir occurrcnct during the course 
of tvphoid fever should raise the snspicion of acute septic invasion of the 
kidneys Iv B cob The tcmperatiiro iiatiallv becomes irregular and the 
quantity of virinc diminished Coleman ami Hastings have emphasized 
the fact that some strains of B coli are capable of producing a generalized 
infection clmicallv identical with typhoid fever The oi-currence of an 
acute infectious nephritis due to B cob becomes immediately a serious 
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condition if the patient has previously had evidences of chronic inter«titial 
changes mvohing the kidnejs In such conditions the invasion may 
be preceded by an attack of colitis, acute appendicitis, or gastro-ententis 
The urine then becomes decreased id quantity with a tendency to suppres- 
sion The presence of fever aud an initial rigor frequently lead to a sus 
picion of pneumonia Delirium is usuallv rapidly followed by coma and 
hyperpyrexia An acute infectious nephritis due to B coll terminates a 
chronic interstitial or diffuse nephritis more conimonlv than textbooks 
and recent literature would lead one to suppose I haxe seen a number of 
such instances of sudden onset with enormous numbers of B coli in the 
urine 

\cu1e infectious pyelonephritis due to B coU may occur during the 
course of measles diphtheria and scarlatina In such instances especiallj 
in children, the symptoms such as lomiting and abdominal distention may 
present the picture of an ‘ acute surgical abdomen ’ end appendicitis, in 
teatinal obstruction volvulus or mcscntenc thrombus mav be suspected 
Tbesvmptomsmai on the other hand present tbc picture of a generalized 
infection with little pun or tenderness in the kidnej region, and as such 
simulate influenza t^phold feicr or septic endocarditis In children and 
chlorotic girls because of recurring mild febrile attacks, tuberculosis or 
chronic tonsillar infection is often suspected Tjphoid fever with an 
onset resembling an acute nephritis mas be differentiated by blood cul 
tures Because of the rct-cnt widespread u«e of antitsphoid prophs lactic 
inoculations which lead m man^ instances to persistent blood agglutinins 
theVTidal reaction w'lll not be as dependable in differentiating infections 
duo to the tiphoid bacillus as in former years Blood cultures should be 
the diagnostic method of choice 

In piclitis occurring during prCf,nancv the B coh is frequently found 
to ho the causative organism It is surprising how serious the condition 
of the patient may appear to bo and rccoverj tike place If the only 
symptoms are moderate fmer pinna and albiiminuna without suppres 
sioD the patient will usually weather the storm until confinement even 
though enormous quantities of pus are present in the urine When how 
ever partial suppression oeenrs, due to the infectious nephritis and stigna 
tion of urine in the kidney pelves with chills and high fever, the question 
of artificial delivery to relieve the retention becomes paramount If the 
patiCnt has but a few weeks to fnll term aud the infectious process has not 
existed long enough to pn>duce the appearance of 'epsis with secondarv 
anemia vomiting and general malnutrition it mav be who to wait in 
order to obtain added secuntv for the fttns When partial or complete 
suppression occurs in long standing infections of this character, if not 
qiiicklv relieved it becomes ncce saij to re«ort to artificial delivery m or 
dcr to relieve the retention and save the pvtient, even though the child be 
sacrificed In a few instances, m inv experience, vaccine tbcrapv has been 
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of decided \iliic, but theoo ncrc of llic tejKJ without suppression (see 
l»clow) The Miecincs sctmeil to contrul the ft\tr, without which the con 
dition of the piticnt s nutrition improved to such an extent tint it was po« 
siblc to await full fenn delucn, ctcu though ciiomious quantities of pus 
were pre?«eiit m the urine. 


DIFFERENTUL DUONOSIS 


The diagnosis of uncompliiited chronic 11 roll peclitis or pyelo- 
nephritis will depend upon the isolation of U coli from the urine and the 
exclusion of other orjnnisins wliiili max produce similar xunptoms, such 
as the stnphx locoociis, Ptrcptocoociis, or It protcus 

Iho St iph^looocms max produce pxclilis or pxcloncphntn identical, so 
far ns the ehnied picture is c<»mcni(d, xxith infcttion bx It cob The 
chronic form of «ueh iiifc'Ction*, or iiifectnm xxith It pn>tcu«, pn’duccs 
sxmptoms of ecxiro intoxication The inoix or less conM int fcvir, sallow 
appearance, biston of lonsiderabh lo x of weight, he ulaclics with lo s of 
strength and app'filc often cui c i suspicion of txphoid ftxcr The prtx 
once of p)urn, witli more or less albuminuria in the filtered specimen, 
the rcidx cultixatiou of stapbxlococci or It prottus upon ngnr, together 
xxith a Iciihocxtosis from 1 J, 000 to 20,000 per c mm and mg'itixe txphoid 
blood eiilturis usuallx prompllx elcir up the diagnosis llu presence of 
Btoue 18 frcquentlj susiKs-toxl, and xxith justihcntion, oxen though no nttachs 
of colic or hematuria haxe octurrod Jlocntgcn rax examinations arc an 
important aid 

btnphxlococcus and streptococcus infictions of the kidney structure 
more frequently follow an niigiim or acnriatinn, or soint acute infcctivt 
process, such as glandular xuppiimtion, pcriton'sillar abscess, earbiinclc^, or 
osteomxclitis than infection with B coli B protons, ns has been men 
tioncd nboxe, is more frequently found m association xmIIi the tubercle 
bicilliis in tuberculous nephritis Stnphxlococci and streptococci in urine 
haxe the power to dce<impo«e iirci Sucli specimens Inxc n strong am 
moniicnl odor and arc alkalino in Tcnetion bince the bictcna arc non 


motile, they settle to the bottom of the container along with pus cells, cr'S- 
tals, and epitholnl cells, leaxing the supernatant nrine clnr The B 


proteus likewise Ins the poxvorto dceompo «. urci Such urine Ins a strong 
ammoniac'il odor, and is alkaline in reaction, but since the B proteus is 


actnely motile tho organisms do not settle to the bottom of the container 
upon standing, and the spceinien rnniins turbid B coh infection pro 
duces an acid urino xxhich rcmiins turbid upon standing became of the 
ictixe motility of tho organism Infection bx B proteus can nsuallx he 
differentiated from infection bx B coh bx finding ns has been pointed out 
by Rovsing, abundant crxst'iU of triple phosphate due to the presence of 
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urea decomposition The presence of the tubercle bacillus can usually be 
determined bj drying the sediment secured from centrifugated urine upon 
a glass slide and emplojing appropriate stains The bacilli when present 
occur m small groups The possibility of confusion with smcgmi bacilli 
should be bonw. in mind, but these can l»c differentiated b\ submerging the 
slide in weahlj acidulated alcohol which decoloiires the smegma bacillus. 

Other Lesions Produced by B Colt — Chronic gonorrheal urethritis 
maj be prolonged bi the B cob as a secondarj infection which reaches 
the urethra through unclein instrumentation bj the pli\6ician or unclean 
urethral sinngcs so frequently used h> the patient The infection may 
reach the posterior urethra and prostate, and b^ extension tlirougli the 
ejaculaton ducts imohc the ipididtmis Reynolds has recently empha 
sued the ocuimncc of epidid\mitis dne to B coh \ on Schrotter and 
Weinberger have observed B coh in the sputum of a patient with a long 
Btanding broncliopucumonia Pearson has reported B coh m the cere 
hrospiDol fluid of a fatal case of mcniugilis which ipparenllj followed 
suppuratiVL otitis media Hartwich also found B coh in the cerebrospinal 
fluid of a patient with tuberculous ulceration of the intestine W S Stone 
believes B coll to be responsible for a few fatal generalized infections 
during the. pucrpcrium L have nercr personally seen such an instance 


TREATMENT OP CYSTITIS AND PYELITIS DUE TO B COLI 

CystUia — The u e of an vutogenows P coh eaccim. in cvstitia due to 
tins organism without iiifcclton higher up in the tract has been follovrcd 
bv good results m mv hands m inimcrons mstmee The condition seems 
to Lc most common in women with rclixcd ycsicoTaginal wills following 
the trauma of childbirth bilal gr to 4 . (2 0 to 3 0 gm ) daily in 
adults with large quantities of distilled witcr ( quarts dailv) his iKen 
uspil as an aid to the vaccine treatment lUramethvlemmin, gr 10 (or, 
gin ) with acid odium pliospliate gr 30 (2 0 pm ) three or four times 
diilv while appaitnth cffieient in bladder irritation due to B typhosus, 
his not been followed bv such satisfactory nsuUs in the treatment of B coli 
cvstitis ireaimethvlcinmni mi\ cnisi nnd and vesicil imtition if u cd 
for long periods It nny al«o can c reduction of Fchhng a solution simu 
lating a eii^ar nactioii This lus al o been Pollcstons espericneo The 
dosage of vaccine winch has cimid most cfEcieiit has bien .,0 000 000 to 
100 000 000 at four to fivc-dav intervals 1 reference in rav exponenec 
should In. given to the u>c of the so-cdled tcnsitired vaccines ( sensitized 
bietinns ) in tins condition since larger doses inav In emplovcd with less 
locil and general rcictioiis. MerciiroebTome inav be u«ed in 1 to 2 per 
cent Solution for bladder instillation lu the treatment of cystitis. The 



37G TI{^A^MI^r or COIO\ lUCIlTUS IVIJ-criONS 

of decided ^nluc, but tlic«'C wen of tlie t\po without Bupprcsaion (fee 
below) Tlic Aacciiios feeiiUHl to control the ft^tr, without which the con 
dition of the patient s nutrition improved to «Mch nii extent tint it was pog 
siblo to awftit full term delutn, e\tn tlioiigli enonnoiig quantities of pus 
were present m the unna 


DIFFERENTIAL DUGNOSIS 

The diagnosis of nncoinphcnfed chronic II coli pyelitis or pjelo- 
nephritis will depend upon the isolation of IJ coli from the urine and the 
exeJnsion of other orgamsins which mac produce similar scTiipfoms, such 
ns tho staphclococcus, strcptococius, or It protciis 

The staphylococcus ina\ priHliicc pichtis or pselonephritis identical, so 
far as the clinicd jmturc is coiic« nitd, with iiifi’ctinn be II coli Ilic 
chronic form of such iiifcction% or jiifeitnm with II proteiM, produces 
samptoins of «e\ero intoxication The nion or Ic^s constant fcier, “allow 
appearance, hi«ton of considerable lo a of wci^lit, headache* with lo » of 
strength and appetite often cui«( a SM«pi(ion of tvphoid fitir The pres 
ciicc of pyuria, with more or )c“S alhiiminnna in the filtered specimen^ 
the rcid> cultnntion of staplnliHvicci or II proton* upon apar, together 
with a Icukocatosis from 12,000 to 20,000 jh re mm and iiegitnt t>plioid 
Mood culture* usualh pronipth clear up the diaimosis The pro cnco of 
stone 18 frequonth 8u*poctcd, and w ifh jnMihe ition, c\ on though no attacks 
of colic or hematuria hn\e occurred Roentgen examinations are an 
important aid 

fetaphalococcus and streptococcus iiifictions of the kidnca structure 
more frequently follow an angina or scarlatina or some acute iiifectiro 
process, such as glandular suppuration, peritonsillar abscc s, carbuncle*, or 
ostcomachtis than infection with II coh II protons, as has bcin men 
tioncd abo>e, is more frequently found iii association with the tuberclo 
bacillus in tuberculous ncpbrilis Staplnlococci and streptococci in urine 
haic the power to decompose urea Such specimens lia\c a strong am 
moniacal odor and arc alkaline in reaction Since the bacteria are non 
motile, they settle lo the bottom of the container along with pns cell* cr%8- 
tals, and epithelial colls, Icnaing the supernatant unne clear The B 
proteus likewise has the power to decompose urea Such urine has a strong 
ammoniacal odor, and js alkaline in reaction, but sinco the B protons is 
actively' motile tbo organisms do not settle to tho bottom of the container 
upon standing, and the specimen remains turbid B coli infection pro 
duecs an acid urine which remains turbid upon standing bccau-se of the 
active motility of the organism Infection l»v B proteus can usually be 
differentiated from infection by B eoh In finding as Ins been pointed out 
hy Rovsing, abundant crvstals of triple pliospbatc due to the presence of 
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urea decomposition The presaacc of the tubercle bacillus can usual]\ be 
determined by drjing the sediment eenred from centrifugated urine upon 
a glass slide and employ lu^ appropriate stains The bacilli uhtn present 
occur m small groups The posaibihty of confusion with smegma bacilli 
should be borne in mind but these can be differentiated b\ submergiDj, the 
slide ID ueaklj acidulated alcohol, which decolorizes the smegma bacillus. 

Other Lesions Produced by B Coli — Chronic gonorrheal urethritis 
maj be prolonged bj the B coli as a secondary infection which reaches 
the urethra through unclean instrumentation bv the phi sician or unclean 
urethral svringes «o frequently Ti«sed by the patient The infection may 
reach the posterior urethra and prostate, and bi extension through the 
ejaculatory ducts involve the cpididimis Ivevnolds has rccentU empha 
sized the oucurrtnee of epididvimtis due to B coh ^ on Schrotter and 
Wcinbei^r have ob«enoi B coli in the sputum of a patient with a long 
standing bronchopneumonia learson has reported B coh in the cere- 
Irospiual fluid of a fatal case of meningitis which apparently followed 
Buppuratne otitis media Ilartwich al o found B coh in the cerebrospinal 
fluid of a patient with tuberculous ulceration of the intestine W S btono 
bLlicM.8 B coh to l>o responsible for a few fatal generalized infections 
dunug the puerperium I lute never personally «eta such an instance 


TREATBIENT OF CYSTITIS AND PYELITIS DUE TO B COLI 

Cystitis — The u e of an autogenous B coli vaccine in evstitis due to 
this organism without loifictaon higher wp in the tract has been followed 
bv good ^tsult^ 111 mv hands, in mimerous instance* The condition seems 
to be most common in women with relaxed vesicovaginal walls following 
the trauma of childbirth ^alol gr 30 to 4 j (3 0 to 3 0 gni ) daily in 
adults with Iirge quantities of distilled water (T quarts daily) has been 
used as an aid to the vaccine treatment Ilcxainethalemmin, gr 10 (OCj 
gin ) with acid odium plioaplnti gr *’0 (2 0 gm ) three or four times 
drtilv, while apparenth efficient m bladder irritation due to B typhosus 
has not been folliwcd bv sneh satisfactory results in tho treatment of B coh 
cvstitis llcxametlnlemniin iniv cause rend and vesical irritation if used 
for long periods It mav also cause reductiem of Fclihng s solution, simu 
lating a sugar reaction 1 Ins has also been rollestoii s experience The 
dosage of vnctine ailueh Ins cemed mo t effieicnt has been ».0 000,000 to 
100 000 000 at four to hae-da\ vnterx ds Preference, in my experience 
should bo given to tho use of the so-called sen itized vaccines (“sensitized 
bacterius ) lu this eoiulition since larger doses niaa Ik cmplna eel with 1 s 
local and grneril reactions Mercnrochromc mav Iki u cd in 1 ti 3 per 
cent Solution for hi iddcr instillation in the treatment of cv titis The 
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orgnnic «ihor pnpnratioii«, such ns nrjnrol, sihcr nnplimate, or silver 
lodtil in tlic fonn of n 'i per c«nt cimilsioii ni acicia, nre al'O ii cfiil 
Pyelitis —liii nenft SMiipioms of nncomplicatt J p\clitis imiallv 
proinptl\ «iubsi(lc when rntional treatment is institufwl This slioiild con 
sist of n^t in IhkI n Inpiul diet, Inr;^ quiintitus of nater, distilled pn^ 
ferred, and «ilol nr )i< xamctlixlcnamiii iiiteriinlls, d'* to (10 pr (3 0 to 4 0 
pri) ) daiJv Iht P'walhd nlknlim tnafment of rifrifi pf pofidi or eotlj 
bicarbonate is prtftrrod b\ isonic rlinicinns The birillnria nns, however, 
persist and btr ui t of rionrrtnj, nrut< cxneerbntions the condition becomes 
chrome, despite the trcatimnt In mtcli iiistniiixs tlic patients pro ent a 
sallow caeliitic nppcnrniice, periodic ftair exacerbitions oceiir, hematuria 
niaa rctiir and in ili^ni uica, tuberculous nephritis, and stone are frequent!' 
suspeeted 

Drninnpc of tlic kidnc\ pchi# h\ means of the iiritcral cithcfcr fol 
lowed h' iiistillatiniis of 1 to '' p*r ciiil poliitions of siher nitrate "ill be 
foJJownJ b' marked improrewwit in mam pitierifs, especially if but one 
kidney is imol'otl l\)»3ibU ouc-thml of the patients will be lurod, one- 
third impro' cd w hilc onc-ihird w ill obtain no relief 

If the p'elitis IS conipliontod ba condition? which interfere with free 
drainnpe and thus faeiir retention, such «s urilcral kitik«or stone prostatic 
btpertroph' stricture, ntonv of the bladder, or pri'ssun. nrisinj: from 
uterine or ovarian neoplasm little mas be expected of am treatment 
except amelioration of s'lnptonis until such conditions are corrected 
\accint thenp' sliould bt tried in nil ca<cs of clironic uncomplicafcil 
piclitis Calmt found (hat improiemcnt in elinicil simpfoms oeciirrcJ 
III aloiit oO per cent of the cn ts of chronic B coh bacilluria treated by 
'nccines Gcraght', on the other hand, found no impnwcment which 
could bo attributed to vaccine the raps in the treatment of urinarv tnet 
infcetions fcseherck has also found anceinc therip\ with loth stock and 
autogenous strains of little service On the other hand, the results occa 
sionall' obtained warrant tbe trial of 'ncciiic tliirip' in ana condition 
not amenable to other measims Such an instance among others within 
my experience inaa be cited 

At about (he fifiJi month of pw^wiiio this patient Isgin to pass lirg® 
quantities of pus and blood with the urine The daih teinpcmturt ranged 
from 101° to 103° F, with cKcasional chills Ihis condition was not 
amenable to on' form of triatmeut diirin^ one month b' tiie attending 
ph'sician At this time cultures takin from the urine sliowetl B eoli in 
pure culture The patient prescntctl a sallow cachectic appearance while 
the vomiting and malnutrition incident to the fcbnle disturbance made the 
outlook unfa'orable to tbe completion of term An autogenous vaccine 
was prepared from the cultures After the second dose of 50,000,000, 
the temperntun. dropped abruptly by ensis to nonnal and there remained 
In all ten or twthc injections were given, and, although tlic pyairia and 
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bacilluria did not dnappear until after the retention uas rclieied at term 
her general condition inipro\ed with the di<appearance of the fe\er, and 
she was delivered of a healthv child Her complete recoverv followed 

Hicks has reported the sueces&fnl use of B coh vaccine m the treat 
ment of a patient with pjelitis of pregnanev As m the case cited above 
the fever, which had been more or lesis constant dropped almost imme- 
diately after the first inoculation and remained normal thereafter The 
pain al o rapidly subsided, and the patient s general condition improved 
The pyiirii persisted for some time and vvis intermittent in character 
Billings believes vaccine therapv of decided value in the treatment of B 
coll infection of the urinary tract ‘Spontaneous ibortion has been men 
tioned by Billings and Irons a? LaviUo occurred m two pitients with 
pyditis, in the third vnd fourth moiitlis of pregnanev respectively, follow 
mg the inocvilation of modtnU doses of colon v iccine \8 stsfed by them 
the relation of the abortion to the inoculations may hive been coincidental 

If an autOjjCnous vaccine is to be uscvl it should bo renlled that some 
strains of B coli cause tclativcl\ severe local and gencnl reactions It 
IS therefore vvi cr, until the tovicitv of the stnin has been detemiinod 
by clinir*!! trial, to stirt with relatively small doses of 2.*, 000, 000 to 
30 000 000 Some of the strains produce lc«s reaction m does from 
100 000 000 to 200 000 000 thill others in doses of 2a, 000 000 

It 18 pussiblo to render an antogciious vaccine less tovio by suspending 
the bactnnal cells after st mdardizition in salt solution for forty to forty 
eight hours at *’7 C in the incubator Autohsis takes place and the salt 
solution becomes tovic The cells arc thrown down by centrifugation, the 
tovic sill solution discarded and the bacterial colls resuspended in fresh 
salt solution containing 0 "*0 per cent phenol In ray experience the best 
ri suits have been obtained by gradiiallv increasing the dosage depending 
upon signs of local and general reaction from 2o 000 000 to 200,000 000 
at four to hvonlav intervals 

In chronic uncomplicated pvelitis due to B toll if satisfactory re- 
sults are not obtained tlirongli the comhimtiou of ^alol with the copious 
ingestion of water and the n^c of an autogenou* vaccine, it mav be ncces 
sirv to resort to the metli«l of contmnons draimgc the catheter « de- 
ineiirt ’ as advocated bv Bovsing in 1*! l7 This consists in putting the 
patient to Ltd and setunng continuous dr image bv means of a Alercier a 
formalin sterilized rubber catheter in the bladder in addition to the treat 
ment outlined above The formalin stsnliration hardens the rubber and 
it raav remain m the bladder for from throe to four weeks without change. 
When cultures show that the catheter mav be removed Horsing recom 
mends iinmediatelv prior to removal the injection of vO cc of 1 per 
cent solution of silver nitrate in order to rid the bladder of anv bacilli 
concealed in the vesical fold* For women Rovsing recommends a Pezzer s 
catheter No 22 or 2*’ vvhieh is casiU kept in place 
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Tins treatment is founded upon tlic fact that contimiows drainage is 
noce«sars in cliromc p\clitis or pseloiicpliritis to rid tlie ti cues of bacilli 
throngli the urine since tlio time uliuli inaj diip-'e bctMctn unmtions is 
sufiicient for the dcvclopiiKiit of riionnoiiH miml)rrH of Incilli I cinfec 
tion of the upper iirinnrs tract wm\ tints cnn«tnntl\ occur throiiji (ho 
hmphntics from the coniicetne tissm of the lilnddi r As has l>ccii men 
tionetl nl)oi e, Bsrlx r found tho pcin ration time of tho II coli to l>e seven 
teen minutes at l>od^ ti mptntim lliconU diihciilte cncounfen'd is to 
securo ciiouph tune to coinplctt the cure, atneo inarn patiints object to a 
period of three to four uetls »ii Led 


TEEATMENT OP INFECTED WOUNDS BY B COLI VACCINES 

In nhout tuonts fno infections of tho dnniingo tract following apptn 
dicitia and cholccNStitis duo to B eoli, tnatisl bv nutopnous vaccine*, the 
results ha\o been sntisfnctorv The patunfs uore di«thnrged m shorter 
time than was possible m pstieiits not so treatcsl, duo to tho lessened fever 
and wound diM:hnrgi. following tho bacfcnul niociilatioiis. There were 
nl«o fewer compile itioiis during tlieconn'eof saccinc truifnient In a few 
patients the divlurgo cis«t>d after two or thn-c iiioeulntions 

Iloohler has reportctl the n«t of B co!i Miccnie in a psticnt follow 
mg ovncmtion of a pcUic nlH<t>ss The dosigo was grndiialh incros*od, 
twice wcchh from Jj 000,000 to 200 000,000 In nil thirteen inocuh 
tions wore p%cn Tho pitient made a slow but complete recovers Stoner, 
in Ins n umi of vsccnic thonipv, mentions three patients opfritwl on for 
choices stitis witii gallstones in which B coli infection complicated the 
recover} The vsccnio inoculations «ocinetl of value m nil 

Vaccines scnsitizcsl bj the ndditnui of an iniiniine «cniin and sul>se- 
qucntlv killcvl produce less (oiistilutioiinl n vction when injected and 
should gcnernlh be prefern d for tins rcison This innnuinzni„ rc«pon e 
has appirontlv been full} ns great as that produced hv vaccines made 
from antogenous stnniis Much more rapid nb orption of the wccine 
occurs after an intramuscular injcctmu than occurs after a subcutaneous 
injection and should usualh be the method of choice 
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CHAPTER XIV 


PSITTACOSIS 
Alla'v P^mset 
Revised nt Geoioe Biumee 

Prophylaxis —Tbe general facts connected with the etiology of this 
disoa 0 furnish us with the clues (o proph\l4xis In 1879 and 18'^2 there 
were reports of small epidemics of a severe atvpical pneumonia which was 
ascribed to contagion from parrots Shortlv before the development of 
these cases it was found that parrots bad dad of some acute disea c in the 
various homes of all these patients Main other epidemics of tins disease, 
now known as psittacosis, were subsequently reported, and the parrot was 
nuariahly cojisiderf^ as the source of the infection 

In December 1891, 500 parrots were shipped from Braail to the Pans 
market Dunug the voyage 300 of these died and the remaining 200 
reached Pans in F« bruarj 1802 Dunng that year 49 casts of psittacosis 
developed throughout the citv, all being ascribed to these parrots 

In Florence m 18J4 m a family m which a parrot had just died there 
developed 5 cases 3 of which were fatal In 18J8 in the Julian Vcnetia 
3cas 8 developid in a house where 2 parrots had ditd liortlv before 

In 1898 house epidemics in Cologne were reported bv Leichtenstem 
V ithoiit going into the details of the bactcnohgv of this disease uth< e 
it to sav that in onlv one instance baa an organism been isolated from a 
liunnu binif; with psitt ico«is In this ease (OiU>crt and Founnir 
the organism belonged to the tvphoid-eolon group and appeared to be the 
same as Iiocards organism obtained from parrots In 1803 Xoi.ard iso- 
lated a bamUos belonging to tbe colon group and be regarded it as specific 
but examinations bv others of Wb parrots and hum in beings who have 
died of psittacosis have usually failed to sbovr this organism. 

In fact the exact rclationsliip between tbe disease of the pirrot and 
tho illness of the people in the same house has not as v ct been determined 
Marthin states that the bavtcriology of psittacosis and the true relations 
of the pirmt discs o to tin ntvpieil pneutnoma ecu in man an. vet to he 
definitelv ditermintai Vlthvugb hceould not ahsolutely prove it Leieh 
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In tlie proMncc of Undine aimilir measures were adopted This is 
interesting as shouin„ a ratioml attempt at prevention, but ns the out 
break m Genoa comprised onH 8 casts, and as other outbreaks or epidemics 
have alwajs been small, it la impossible to draw anj conclusions as to tbe 
prophjlactic value of tho edict of the Genoese council 

Treatment — This is purely symptomatic Ihc disease has a bid 
prognosis, as the mortality is about 3.» to 40 per cent The probabilities 
are then, that, in v lew of this high mortality symptomatic treatment ac* 
Lomplislies but little 

The patient should he plaied in a well ventilated room, and, m the 
present state of our knowledge upon the subject it is best to isolate him 
A liquid diet should he instituted and m untamed throughout the period 
of anorevia and high temperature As soon is the fever dtchues and the 
state of the digestive organs will permit the diet should be somewhat in 
creased as many patients arc vtrv weak and their strength should he kept 
up as much as possible by a nutritious diet 

In those eases m which constipition is present an initial purge should 
ho emplovcd, after which use nnv l>c made of an enema Inmanv eases it 
18 probablv well to use a purge agim once or twice in tbe course of the 
discasi 

For high temperatures cold «po»ging mav bt emplovcd usually, how 
ever, high temperatures arc of short duration and seldom require any 
vigorous tn itment 

The actual treatment of this diocasc is purely svmptomalie, and there 
art uo dnigs that intluenc«» its course or duration Internal medication 
is chiefly stimulation, for which anv of tbe stimulants may be used Tho 
infection 18 gonfrallv a seven one, and sooner or later supporting 
measures arc indicated in a great mmy of the eases I know of no eases 
in which tlio cold, frc«h air tre itment has bven tried ns in ordinary lobar 
pneumonia As the pneumonia of psittacosis is usually lobular, the fresh 
air treatment would probiUv accomplish nothing 
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3S4 PSIITACOSIS 

tfiistcni Ik.1ic\p(1 that the ckps rpporicil In Ininsdf vorc due to infection 
from jniTofs 

A piniicp at the parrot lrtH>nc«9 will prove iiistnictno and will throw 
light upon l)oth th* di«'»f'imnatioii and pmcntinii of psittacosis The bust 
ness IS a Inrgt oiu and thousands of parrots arc hronght anmiallr, cs 
ptcialh to till niiirkils of ItaU, Gtmintis mid Pans 

One firm ndvirti is that il netuall^ tmjxirts 80,000 of thc«e hmls 
nnnnalh flu death ruii among tlidii, liouevrr, is eiionnous, and within 
SIX weeks of fliiir imjiorfntiou large miiiiliors of than die Of oOO ptir 
chased in Itraril for the Pans market, ‘WW pcnshwl dnn ig the sosacc, 
and in all pniiululits main of the mnsining 200 died sliorih afterward 
in th( pniTot tinpormins of the cit^ 

The esuse of this high inortalit} lies prol>sl)lj \er> hrgilj in the filthv 
and nnssnitars conditions lUidtr which tin psrrots an kipt when tliev nre 
Irotight info cnpti\ it\ Thev are taken from a stsle of p( rfect health and 
transported m a Indh xiitilnted \e««il, their cigts beoonic oiled with 
their own exenta and m a short time aix m a filths stite Enforced 
csptivit^ under tLe«e (.Miiditions kills mans of them w Iiilc on the ship But 
those Conditions wnttnue m a greit meisnn. in fht, eitj emporiums, so 
that within hvc or six weeks after tlwtr importation serv mam more of 
tho birds hate died ^^hnt the si>ecifio virus that kills them is, ns Ins al 
rendv been stated, still unknown Tho infection mn\ origmalh havi, 
been confined to the ships hut it lias now become endemic m tho v irioiis 
places where the p-irrots are landeil ilnin healtln birds tint arc brought 
to the shops and ctnporiuiiis soon bocotne infedeil and die 

Under n itunl conditions the parrot is a hard' bird, and «omc varieties 
of it live to tho rcmarknhle ago of seventv and even nimtv vtnrs 3Iore- 
over, the^ thrive m cvptnitv when thev arc vmII taken can. of, and when 
rnfionallj* tronted thev will live even m coiifiminent for fiftj or serenty 
voars 

It IS, then, under conditions of filthy cagts and bad hvgicnc that the 
high niortalitv of imported parrots occurs In view of these facts, it would 
seem that cleanliness and good livgiciie should bo the l>-isi3 of prophvlasis 
All cages should be kept clean and the iiifutcil ones should bo steamed or 
scalded, ns an ordinary cleaning will not desfroj the vims The dead 
parrots should bo burned Periodic goecriuncnt inspection of all 'hops 
and einporiums where parrots arc sold has been advocated so that dirtv 
or infected shops might bo closed until thej were cleaned or disinfected 
This goveniment inspection has prohably not been adopted jet b\ anj 
citj or countrj 

In 1897 an outbreak of 14 eases occurred m Genoa and a few in 
Florence Believing that tho parrots were tho source of the disea'o tlic 
Genoese Town Council, acting upon the advico of their medical advi'cr, 
issued a circular prohibiting the kcepingof pirrofs in private houses 
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Iinise was the first to show thnt the djscnter\ bicillos of Flcxner and 
that isohtcd from the asjlum djbentencs though alike in respect to each 
other differed in agplutinibility ind path<^uicitj from the Shiga bacillus 
of epidemic d\»entcry and therefore constituted i distinct species Sub- 
scqiicntlj manj investi^jators haAC not oiiIa confirmed this distinction but 
have established other important and constant ditfercncis •which further 
separate tho Shiga and Fle-xntr bacilli It is. nottwortln that the Shiga 
bacillus IS rarely met with outside of tpidoniics while tin paradisLiitcry 
group of which the Flexner bacillus is representative is of widespread dis 
tnbution and possiblv a normal inh ibitvnt of the intestinal tract (Duval) 
This would actount for the fnet that the Fltxuer bacillus occurs m the 
stools of the epidemic djsentcrv and m a Urge percentage of cases as the 
epidemic wanes plajing tho role of a secondarv invader 

Terminal dvsentery is a frequent occuiTenco m a great number of 
diseases and in the experience of the writers it is the Flexner organism 
that occupies tho clinic il field at death In hundreds of such cases ex 
amincd bactcnologicall^ by one of us (Duval) tho Sbiga bacillus bns sot 
been encountered conscquenllv wo cm state that the Shiga bacillus 
IB nrely mot with in sporadic cases of dvscnttrj, and never plajs the role 
of terminal invader Furthermore m ad<htion to distinct cultural and 
aeglutiintiiig differences Flcxncr and bwcet have shown that the Shiga 
bacillus produces a soluble loxm while the toxic substanec of the Flexncr 
OPgini»ni IS intimatelv hound op m the bacterial cell Wide many \iner 
lean observers arc ginerallv iiielmed to consider the Shiga and Floxser 
organisms of similar etiological importance the Germans who regard the 
difference between the orgam ms us siguihcant consider the Sluga type as 
thi only one wliieh has a eiusal rchtionship to acute epidemic dvsenterv 
That the two organisms Iwth prodme acute inflammation of the gut char- 
acterized by tho same general svmplomHomplcx is no reason for thinking 
that tlicv are not different speeies since tho various parasitic intestinal 
bacteria closely resemble one another Thus the typhoid and paratyphoid 
l>a( illi arc distinguished by methods not more definite than tho o differen 
tiating the Shiga and nexner bacilli On tli© basis of so manv essential 
distinctions and m spito of tho similarity m morphology and cultural 
properties womav conclude that tho I acillua of sporadic endemic insti 
tutional dvsentery and the sumrocr diarrheas of infiints (the parody aenterv 
group or mannito fermenters) is not related spetinlly to the Shiga or 
gam m 

Pathology— The e eiitiil le i«n of bvcillarv dv-ienfcrv is in the infos 
tinal tract almost invanablv of the large gut and primanlv at the v anoiis 
flexuna In si \ ere co-cs ihe lower portion of the ileum foe;' ther with the 
large intestim is tho sent of patho! viml change Oecn mmlly the lesions 
havi lieeii nofid throughout the whole of the small intestines extending as 
far as the pvloru orifice 



niAprm w 


ACUTF BACIII^\in \\I) RACILLAR\ mSEMFRV 

IN cmiimFN 

Cim Lfs \\ \m » \ l)i\ Ai , I«\\c I\ \.\ Lemann im>WilbitrtC DiVTiON 

Definition — lincillnn lU^piiterj la nn ncntc* infectious dt ci c 
cau'cd In n spocific IkiciIIih, and clmraclcmcil In nn ncntc mflinnnatorv 
procfis of fi)c intt still il miicoiM mcniFraw, more e«preiallj that of iJie 
largo gut Tlic disease ninv U. dnidtsl into ( 1 ) tlic epidemic form which 
IS caused b> the tnu Shiga bacillus , and ( 2 ) the sjwmdic or endemic tvpc 
vhich 18 due to souk oik of the pindasditorj bicilli 

Although hicillarj d\sentcr> is uii catretneh preinlcnt disease, occur 
ring in epidemic fonii in the tropic il and l« mpornte rones nnd nppearin. 
cndetmnlK througliout the world, its ttiologs was oh«eure until 1S'>^ 
when Shiga dttLnmnod, with sciiiitific nmiracj, the causal agent in the 
ncuti opidfinie saricts Ihe ctiologicil iniportineo of Slngns disoo\er} 
Ins Itetn thnroU(.Iih <xeinphfi«d \>} miin incestigntors in nil pirfs of the 
cn ilizcd world Fletncr nnd Ins eoworkers are Inrgeh responsible for our 
present knowledge of the etiolog\ of bicilinrj dN«riiter% other than the epi 
demic form 1 he imcstigotions of Diual and Bassett in the sumnwr of 
1902 demonstrnted an etiological relationship between a specific bacillus 
(parade scnterj ) and uifnnlilc suininer diarrhea 

Since the dctenniniitioii of the cnusil agent in the %ariott8 forms of 
acute d\scntcrios has an important Kaniig upon senim or %nccinc treat 
inent it is will to discuss bneflv tins question of aancties of the djsciitcra 
organism, nnd state m the opinion of the WTiters their po siMc siguificanct 
Althoiigh main >arjetje3 of ds«*nter> bicilli Jm\e been described nnd re- 
garded In those reporting them aa sfriins of the same sp<.cics, the status 
to-do^ is that acute biciilarv d>«cntcr\ is caused h\ two distinct bacterial 
species. 

In 1003 it was established that two distinct types of bicilh occur m 
djscntcnc stools the true Shiga t>pc and the tNpo that ferments man 
nitc which has 8ubsequentl> become known ns the ricxncr stem or pira 
djsentcrj bacillus, of which there arc a numlxr of strains The Shiga 
bacillus is responsible for the epidemic dysentery and the Flexner stem 
for endemic and sporadic d> 8 entei 5 
3S6 
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Kruse was the first to show that the dr eutcn bicillus of Fltsner aud 
that isolated from the asylum d^stntenes though alike m respc<t to each 
other differed m a^lutinabilitv and pathogenicitj from the Shi^^ bacillus 
of epidemic d>seiiter\ and therefore constituted a distinct species Sub- 
sequenth maii> investigators bare not onh uinfarnied this distinction, but 
have e^tablisbcd other important and constant ditfcrcnces which further 
separate the Shiga ami Flexntr bacilli It is uottwortbv tliat the Shiga 
bacillus is rarclj met with outside of epidemic while the pirad\«eiiterv 
group of which the Fkxncr builhis is representative is of widcspnad dis 
tnliution and possibH a mrma! luhabitint of the intestinal tract (Duval) 
This would account for the fact that the Flc^ner bacillus oicurs in the 
stools of the epidemic dysenttrj and m a large percentage of cases as the 
epidemic wanes, plaj ing the r >Ie of *1 sccondarv mv ader 

Terminal djsentery is a frequent occmrcnce a greit number of 
diseases and m the cspcricuce of the writers it is the Flexner organism 
that occupies the clinical field at death In hundreds of such cases 
ammed bietenologically bj one of us (Dutal) the Shiga bacillus has not 
been tncountcrcd consequently vre can state that the Sbiga bacillus 
18 rarclv met w-ith in sporadic cases of dvsentery, and never plays the rule 
of terminal invader Furthermon. in addition to distinct cultural and 
ogglutimtiug differeucis Flevncr and bweet bare shown that the Shiga 
bacillus produces a soluble tosm while the tovic siibstnnce of the Flc\ner 
organism is intimstelv liound up m the bacteria! cell '\\Tiilo m in\ \mer 
lean observers are gintnlly inclined to consider the Shigi and Fierier 
organisms of similar etiological importance tlie Gormans who regard the 
difference between the organisms as signific'int eonsidtr the Shiga type as 
the oiilv one which has a ciu il relationship to aciitu epidcmu, dvsenterv 
That the two organisms both proiluce acute mfiimmation of the gut char 
nctcrucd by the same general svniplom-complcT is no reason for thinking 
tint they are not difltrciit species since the various parasitic intestinal 
hictena closely rc'^cmblo one another Thus the typhoid and paratvphoid 
I icilli are distinguished by methods not more definite thin tho e diffcron 
tilting the Miica and Flcvner bicilli On tho basis of so many essential 
di tinctions and in spite of the similarity in morphology and cultural 
properties Wo mav conoliulo that the bacillus of poradie endemic in ti 
tutioiiildv iitcrj and till sutnmirdiarrheasof infants (thepandv onterv 
primp or mannito fermenters) is not related specially to the Shiga or 
gunism 

Pathology— The mtinl le ion of baeill irv dv enterr is in the inte< 

fin il tract almost nivanablv of the laigc gnt and primanlv atthevarnus 
exims In severe ca es the lowir portim of the ilcum tocrfhir with the 
argi inti«tiiio, is the eat of pathological rhaitgi Ooeisionally the lesions 
lave licin noted throughout the whole of the small intestines, extending as 
far as thi pvlorii, onfict 
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In gciicril tlip mncosi jumI snliiniimsn of tlip intostino are gwollcn, 
cdcmntous, and d irk ltd in color, uml not iiifriqui covircJ ontircl) or 
in pirt uidi a fdiriiioiia ixudntc (pnudodiplillantic inciiiltraiic) Wood 
streaked inncns iua\ 1 m fniiiKl in considcrildi qnnnfitica a«9<x?iaUd with llie 
cxiidiifc or III till gut coiitiiit Jinn mit lx, liowc\«r, nii al9cnce of 
iiKinbrun tlit iiiucu^i slumin,, iinitl} di enti and cniilliiint ulcers or 
xhnilow «rt)si()ii-< whuli nmlv txliiid Ixluu tin iniiicnlans niucosj latal 
acute licinorrlingL is ixdxdnipl^ rirt nlid jurfonitioii of tlie gut tvitli pen 
tonitis IS almost unknown in uiicoiiiplicntod casts of liacillir\ desciitert 
One of ns (Duval) has sitn n cist when the dvsdittric nicer perforated 
and gave rise to a fatal ]xntonitis Jins was a siwridic cist of d^ enterv 
due to the i Irxmr hitjUns nhuh octiirnd at the Jonn? Itiiinnan la WD 
Diplitheritu iinmhriim on thi \agitn and on tin cervix and edenn of the 
abdominal wall Ins Ixen olHincd (Ix>niann) in aiiotlier case of sporadic 
dvscntorv The blng"! bieillns w-is recovered from cultures taken from 
the vagina , 

The iiusiiiteric lMnplinodi“S art otcisionallv enlarged, due presu® 
nblv to the absorption of the spitufic toxin or, vvlint is more Iikelv, the re* 
suit of invasion of other nucroorpmi ms from the intestinal tract It ts 
noteworthy in this connection thoi 11 dvsenU n i has never been rcco'erc^ 
in pure cnltnn. from the tnhrged jiu«<.n(cric glands In these the 
specific organism is always associated with colon bicilh and other allied 
Species 

Bacillary dyst liter., unlikt tvphoid rarelv gives pi«o to a bactcnttnia 
the organism remains tliroUohont tin. course of the disease at the site of 
tho initial lesion It mav onttr the circulation from timo to time, but is 
qmtklv killed out proof of which arc the iiCpatiro blood culture finding* 
Rccentlv, however Dirlin^ reports a fatal case of bicilhrv dv entery m 
which tho I loxner (vpo of org’unsm was recovered in Wood culture before 
death 

Multiple miliary abscesses of tho liver octasionallv arc found at 
antopsv, but in the few casts nporftd the apecific orgniiism m tins sifut 
tiou has occurred along with ]J coli and other iiitcstiml bictcrm With 
tho exception of the dc^encmtive changes in the internal organs extra 
intestinal lesions are unknown in hicillar dvBcutcrv 

PBOPHYLAXIB 

Geographical — rpidcmics of hicill'ir dv«eiiterr have occurred fra™ 
the earliest times througliont tho tropics and fempentc zones At the 
present time epidemics are iiifrtqiient compared with the days befora 
modem sanitation However, small circumstribtd epidemics break out 
otcisionally m the con^csttd districts of lare,t cities On the other hmd, 
endemic dysentery is a common occum,ucc m asylums and public institu 
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tions That form of the <li ea e known as infantile diarrhea i8 prevalent 
in all lar^ cities during the snnnner months Indigenous djscntery is 
therefore of more importance nowadays than the epidemic form In the 
tropics and temperate rones one form or another of bicillary djsenterj is 
always to be found Djscntery has alwajs been one of the scourges of 
armies and armj camps modern methods of sanitation it was kept 
out of the camps in the great World War On account of the conditions 
necessarili existing at the front md in the trenches d^senterj was present 
there though to a much less extent than in an\ previous conflict except 
the 1 11 so Japanese War In general it may be said that wherever the 
hygienic conditions are bad espicialh if the water supply is polluted with 
human excreta djsentcr} la endemic and ma^ become epidemic 

Epidemiology — Outbreaks of dv enterv in a locilitv hire been at 
fributed to other factors than the water supply this is not because of anv 
peculiarity of the soil or climate, but because new foci of infection are 
continually occurring In recent years inin^ of the most obscure facts 
concerning tho diS'cniination of dysiutcry have been elucidated bv the 
discovery of tho intiinitc relation borne bv dvscntcry patients and con 
valesccnts to the further spreid of the disease Dvsentery bacilli always 
leave tho bodv bj wav of the excreta pios into tlie external world, and 
find their wav into others indmctl> tlirouji (lit olimciitarv tract 

Almost all large epidemics of d\«cnter\ ore waterborne infections 
mamlv bectusc of the too intimate connection between sewage disposal 
and water supply There is the same epidemiological relation of the two 
in this disease ns in typhoid fever since the causal agent in both diseases 
leaves the bodv in the fucs Polluted well water is a common source of 
infiction in country districts 

Dairy products and other foodstuffs whicli arc consumed m the raw 
state miv lx, important sounes of infection I'ccaiiso infection invariablv 
takes place by tho ingestion of the baiteria in infected water or food con 
tiimiiiafed hv the fccts of dvsentery piticnts Some epidemics of d^sen 
terj can lx traced to infected milk which has been polluted b\ water used 
for tho purjvise of cleansiiij, the evns or utcusila employ ed for its tran por 
tntion ’tlilk IS nndoultedlv an important factor in the spread of endemic 
dysentery e punlly that in children 

rpulomics of more or It a dehnitc localization iisnalh occur under 
conditions of crcyvdid <ju irti rs m nnsanitarv environment 

Tin. common Innsc fly plnvs an imporfaut n Ic as n raeehanicnl carrier 
of the di east This insect is e peci illv coucctwcd iii the spread of endemic 
dy enterv which is so pnvalent anung infants of conge ted city districts 
during the ummor months I udonlrtcdlv flits have formerly pKved n 
ri le in sprraduig dysciittn in armv camps Cn ts fonmrh attribiiteil to 
dii«t may 1m rca mnhly a criluxl to this in ett Furthtnutirr with infant 
d^'entcr' the infectuiy. agent mav be Iran portetl directly from the in 
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fwtcd to tlie lionltln in the pimo or ndjoininf' wards of n lio^pitnl throngli 
the mcflniin of nurse or nttf mlniit Jlit rlij^htest sniluij, of the hands with 
fecal inntennl in n l )0 the inejiis of ftprindiug the disen«e Ihe Btool from 
a ease of da«tntcr\ should Ih? as cartfiillj disposed of ns the dejecta from 
taphoid patients 

SacilU Carriers — t «e» no rrawn to dnnht that the indiMthials who 
hn\e recovered from acute dasenter) mna not harbor for months B dT«oii 
terifc m their intestinal tract Sin« tho Flexiur orpinism maj It a 
normal iiihnhitnnt of tin pit (niidi r ordtnnr) tircnrnstuices an innocent 
one) and siiict it is conodvable that etcii tho ^hipi liaeilliis inav jxr'ist 
in small numUrs months after un acute attack, human bcin^, thein«ihcs 
nppnreiitl' well maN sen o ns "earners ” Such "carricn” are, liowcier, 
not entiroh analo„ous to thooe of taphoid feier, for in the latter instance 
tho gallbladder beconits infected and seraes ns a lasting hjctcrial rc«er 
aoir Thia arc, on the other hand, jiist as important as "tvplioid earners ’ 

Agglutination Ecactlon — flic rceognition of the tape of infecting 
organism m cacrv ca"! of bacillary dasenter} is of tho utmost importance 
from tho standpoint of treatnunt with an iminniu scrum Wicrc such 
treatment is contemplated it is essential as a matter of routino to detemunc 
m caer\ case h\ the agglutination reaction tlic t^pc of the mfcctiag 
oignnisin 

Sera from patients sufFtnng from haeillnra d^«on(cr^, nhethor cpi 
domic OP piiiloiinc, agglutinate the specilic organism Tliercforc it msy 
bo said that the diagnostic aaliic of the agglutination test m this disease 
IS tho same as the Widal reaction m taphoiil B icfenoljsins and other 
immune substances also appear in the l>lood of pUicnts suffering with 
da«pnten The ng,,Iutmiiis nro readily diinoiistrublo on the third to the 
fifth daa after the onset of samptoins The blood from animals artifienll' 
immunized against the Shigi bncilliis amII nggliitmnto pamd\«enlcr 5 bi 
cilli, though not in as great a dilution ns il acill the Shiga organism The 
conierso is al«o true Since the pnmdascntera organism niaj oct-ur nor- 
mallj III the intestine, its mere presence in the feces of a dysenteric patient 
is no proof of its causal relationship to tho disci«e If however, along 
with tho demonstration of the oigauism in the bowel discharge, tho serum 
from the patient causes cluinping of the bacillus in dilutions 1 to 50 or 
higher, tho infection roav bo pronounced d^scntc^J duo to that particular 


organism 

Tho isolation of the orgniiism from the stool of a suspected case as a 
moans of diagnosis is often disippointing eren in the hands of tho expen 
enced laboratory worker It requires at least forty-eight hours to deter 
mine the culture from tho most faaorablo stool specimen, and often re* 
peated oxaniinations of a niimlier of stools, so that the cultural method of 
iliagnosis is of limited usefulness, except in conjunction with some one of 
tho scrum tests However, in epidemics of dasentcry which arc due to the 
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Shiga organism the cultural method is of more importance than in endemic 
di acntcrv 

The precipitin and ah«orption tests for the diffirentiation of B djsen 
tcriai arc specific hut are not pricticil outside of the scientific laboratorv 
The cutaiKoua reaction in the diastnoais of dssenters need onU he. 
mentioned, as it is of tin least raliie of all of the criim tests Tliougli 
It mil serve to diagnose d\aenter> from other intestinal di ea«es it leill 
not differentiate the tipe of organism that is whether the disease is due 
to the Shiga or some one of the paradiacnter> bacilli The material u«cd 
in this test is \aceine administered in the same n u as tuberculin 


TREATMENT 

Serum Treatment — ^higa n is the hrst to prepare and u e 8ucce*sfiillv 
an immune scrum for the treitmcnt of acuto epidemic dvsenter' Tor 
endemic djsentcr', or that form due to some one of the paradvscnterj 
group he cmplojed a polwikut serum and claims to ha\e reduced the 
mortality m Japan from ’a per cent (o J per cent Tint decided improto- 
ment follows its use in eindemic^ among adults there is no question The 
conditions of success arc tint it must be u cd earlv m the disease hoforo 
serious lesions Inio developed or a «econdarj infection has set in, vliich 
18 a common oecurrenee in acute d>scnttr5 Tlie scrum mtv be giten 
intramuscularh or, in severe cans intravenonsl} In the latter c'cnt 
It IS necessary to dctennine b> pnhminary intradcrmal injcctious 
whether the patient is sensitucd to hor»c «cnim and if ho n to desen 
sitizQ him hj small subcutaneous injections In ana eicnt it is wisest 
to proceed b> injciting a small amount, say 2 cc and uaiting ten 
minutes before proceeding with the mtra'cnous injection of the halnnce 
Larger amounts than formerly arc rtcommended for both intraimiscnlar 
and intraicnous u c to 100 cc of the sonim twice daih for two 
or three davs, then once daily for two to three dnvs 

It IS important to determine the type of infection licforo giving the 
«cnim in order to know what enim to gi'c Though a polyvalent serum 
IS adiocated in all caws rCf.anllc s of the tape of infecting organi m it 
IS far better to give only the scrum spccificaUv suited m the individuil 
case For example the *thiga scrum in the treatment of endemic 
dvwnfery due to the paradiwntrry bactllits (Flexner) la of no avail and 
eonvcrscK \cuto dawntcry is pn bally u tnie toxemia its svmpfoma 
I'eiug referalle nlmo«t enlirrly to the al*wrption of the specific toxin 
Intravenous injection of the Shiga toxin will ean«e a violent diarrhea and 
intestinal lesions in the rabbit lint thew results arc not ol tamed with the 
injection of the toxic product from the paeadywnten group of 1 icilli 
The into tinal lesions are defaniteh shoasn expi rimentnlh to l-e due to the 
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ffctoU to the hnltli% in the snnip or ailjoining nrds of n ha’pitil fhroivh 
the iiKilniin of imr<>c or fltl( inlaiit Jlic uli^litist eoiliti^ of the hiiid^ ivith 
fecnl inntenni nn\ In. tin iiieain of spreadinfj the diiean The stool from 
a cn«o of d^«ent(r^ should Ik, na larefiilU disposed of ns the dejecta from 
taplioid patKiits. 

Bacilli Carriers — \\ e so* no m*on to ilouht that tho individitals who 
ha\e iTcoNered from ncutc thsentera nn\ iiot hnrlor for months B dv^cn 
teriie in their iiitestninl tract Since tho Flcxiiir orjrinisra maa I*' a 
noninl inlnbitant of the pit (nnd< r ordinnra tircumstances an innocent 
one) and siiiee it is wiiet i\al»le that <\(ii tho Shipi bncilhis Ina^ persist 
m small munlHrs montlis after an aeiito attack, human beings, thcin«ihe3 
nppartiuK well ima per\( ns “tamers.” Such “cimors ’ are, howcier, 
not entireh annlogoiis to thoie of t^phold fever, for in the latter instance 
the gal! bladder becoino iiif«lod and eencs ns a Instnig bacterial rcser 
\oir The\ arc, on the other hand, just as inijx>rtant as “tjphoid cirriers. 

Agglutination Reaction — Ihc refo,.uition of the Isik* of infcctinff 
organism in e\cr\ cn«c of bacUlara daKcuterj is of the utmost importance 
from tho standpoint of tmfiiunt with an immune »cruni ^Micrc sneh 
treatment is contomplate<l it is cssiiitinl ns a luntter of routine to dctcnnico 
in c^e^^ ca«o lu tin i^-glutin ition rciction the t\po of the infecting 
otjrini«in 

Sera from patients sufftring from bacillara dv«cntcr\, avhether cpi 
dtinic or endemu., np.lutiualt the specific organism Ihcreforo it tnif 
bo said tint the diapiostic value of the agclntination test in this di»ca«i. 
is tho same as tho Widal reaction in Ivphoid BnetorioUsms and other 
immune substances also opptnr in tlu Wood of patients nffcriug with 
dvsoiifen The ag;.luti]itiis are rcadih demomlriblo on the third to the 
fifth dnv after the oii«it of svmptoms The blood from animils artificial!' 
immunired against tho Shiga biciliiis will ngglutinnto paradv«ontery l>i 
dill, though not iii as grcit a dilution as it will the Shiga orgnni«m The 
coiivorso IS nl«o tnie Smec the paradvKcntcrv organism may occur nor 
mnllv m tho intestine, its mere proKcncc in the feces of a dj <icnfcnc patient 
18 no proof of its causal relationship to the disease If, however, along 
with the demonstration of the organism in the bowel discharge, the senun 
from the patient causes clumping of the bacillus in dilutions 1 to 50 or 
higher the infection maj bo pronounced dvsenten duo to that particular 


organism 

Tho isolation of the organism from the stool of a suspected case as a 
means of diagnosis is often disappointing even in the hands of the cvpcn 
enced laborntorj worker It requires at least fortv-cight hours to deter 
nunc the culture from the most favorable stool specimen, and often rc^ 
pcated examinations of a number of stooh, eo that the cultural method of 
diagnosis 19 of limited usefulness, except m conjunction with some one of 
the scrum tests However, in epidemics of djscntory which arc due to the 
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Shiga organism the cultural method is of more importance than in endemic 
dvsenterN 

The precipitin ind absorption tc ts for the differentiation of B drsen 
teria; art spccifac, but are not pnctical outside of the scientific laboratorv 

The cutaneous reaction in the diagnosis of d^sc^te^5 need only l>e 
mentioned, as it is of the least >aliie of all of the senim tests Thonch 
It Mill serve to diagno c djsenterj from other intestinal diseases it will 
not differentiate the tape of organism that is whether the disease is due 
to the Shiga or some out of the paradvsenterj bacilli The material used 
in this test is aaccino administered in the same wav as tuberculin 


TREATMENT 

Serum Treatment — Shiga was the first to prepare and ii c gucccssfiillj 
an immune serum for the treatment of ncuto epidemic dvsenferv For 
endemic djsenterv or that form duo to some one of the paradysenterj 
group, he cmploved a polvralcnt scrum and claims to have reduced the 
mortality la Japan from 3 . per ceut to ** percent Ihat decided improve- 
ment follows Its use in e//K/emicv among adults there is no question The 
conditions of success are that it must be u«cd earlv in the di«ea«o before 
serious lesions have developed or a «eeondarv infection Las set in which 
IS a common occurrence in acute dvsenterj The serum mav be given 
intramuscularly or, m severe cases intravenously In the latter event 
It IS newasarj to determine bv preliminary intndennal injections 
whether the patunt is <en$itizod to horse senitn and if ho la to desen 
Bitizo him by small subcutaneous injections In anv event it is wi«eat 
to proceed Iv injcctin„ a small amount eav J ee and waiting ten 
minutes before proceeding with the intravenous injection of the bilaiicc 
Larger amounts than formerly are reev lumeiided for both intramuscular 
aud intravenous use, oO to 100 cc of the senim twice dailv for two 
or three divs, then once daily for two to time davs 

It IS important to determine the tvpe of infection before giving the 
senim in order to know what eenim to give Though a polvvalcnt serum 
IS advccatcd in all ca es nganlle s of the tvja of infecting organi m it 
IS far liottcr to give onlv the serum apeeificallv suited in the individual 
cn«o For example the SJnga’ enim in the treatment of endemic 
dvsMitcrv due to the pandv enterv bacillus (Flovner) is of no avail and 
conver civ \cu(e dv enterv is probahlv a tnie tovemn its svmptoms 
Ix-iiig rofcrablo altnn t cntmlv ti the absorption of the specific toxin 
Intravenous injection of the Wiiin toxin will eniise a violent diarrhea and 
iiifevtunl lesions in the nlbit lut the e results are not obtained with the 
injcetiin of the toxic pndiirt from the pvridisontcry group of I icilli 
The intestinal Ksions arc dcfinitclv shown expenmcntallv to Ix' due to the 
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fccfcd to the hcillli\ in tlip eimf* or ndjoiiiuig wards of a liospitnl throiigh 
llip medium of imr>e or ntfcmlnnt Ihe Foiling of the hand* wiih 

fee'll m'ltcnal mji\ U the meaiw of Fprtading the di'>ca«o The stool from 
n cn«o of d\«tiitcri should l>c ns carefiilU disposed of ns the dejecta from 
t\phoid p'lticnts 

Bacilli Gamers — \\i fw no n i on to doubt that the indmdtiah who 
ha\o reooiered from ncute d\8enter\ mas not harbor for months B disen 
tenic in their inttstiiinl tract fainec tlio ncxiicr org-imsm msj bo s 
normal iniiabitant of tin put (under onlinars circumstances an innocent 
oncl and since it is conceivable that ertn fho Shign bieilliis inav per 1 1 
in small iiumbt rs months after an acute attack, human beings, thcm^cliM 
apparenth well nnv sene os “larriers.” Such “earners ' are, howc'crj 
not cntirelv atnlo^ous to tho«e of Ivplioid fever, for in the latter in«tanee 
the gall bladder booonus mfectid and serves ns a lasting Incterial ri cr 
voir Tlicv are, on the other linnd, just as iinportint ns “tvphoid carriers 

Agglutination Reaction — The recognition of the t'lw of infecting 
organism in oven ca<(. of InciHao dv«enfen is of the utmo<t importance 
from the standpoint of treitmeiit with an immune scrum ^iherc sneh 
treatment is coutomplatcd it is vntinl ns a matter of routine to determine 
in every cisc bv the agclutinition reaction the tjpt of the infecting 
organism 

Sera from piticnts sulTcring from bacillnrj dv«cnferv, whether cpt 
demic or endemic, agglutinate the «»peeilic organism Ihcrcforc it nnv 
bo said that the dingnositc value of tlit agglutination test in this disca e 
IS fho «amo as the Uuhl renclion in tvphoid Jiacfenolvsins and other 
immune substances alvi appear m the blooil of patients suffering "^>tb 
dvsenfen The opglutiuins aro readilj domoiistrahlo on the third to the 
fiftli dav after the on*ct of symptoms The blood from animals artificivll' 
immunized acnuist the Sbiga bacillus will ogglutmafo piradv'cntcry bi 
cilh, though not in as great a dilution as it will the Shiga organism- The 
converse is al«o tnie Since the pnradvaenterv organism mnv occur nor 
mallj in the intestine, its mere presence in the feces of n cijscntcnc p'ltient 
13 no proof of its causal relationship to the disease If, however, along 
with the demonstration of the organism in the Imwel discharge, the scrum 
from the patient causes clumping of the bacillus in dilutions 1 to 50 
higher, the infection may bo pronounced djsenter} due to that particvdat 
organism 

Tho isolation of the organism from the stool of a suspected case as a 
means of diagnosis is often disappointing eveu in the hands of tho o<p<^ri 
cnccd laboratory worker It requires at least forty-eight hours to dete^ 
mine the culture from tho most favorable stool specimen, and often 
peated evarninations of a number of stools so that the cultural method of 
diagnosis i« of limited usefulness eveept in conjunction with some one o^ 
the scnim tests However, m epidemics of dvsentery which arc due to the 



THE VTilEI^ i 


303 


TLeoreticallj, in the scwallod diromc form of endemic bacilhry d^s 
cntery, where the specific org,aiiism (parad\seDtLr\ bacilli) still lurks 
in the dttpcr lavers of the gut the use of a poUwaleiit vaccim, (pre- 
pared from the tarious strains of paradiscntirv bacilli) is indicated 
However, m the large percentage of these cases the initial excitant has 
disappeared and the intcsitina) conditian w prolonged b} some one or 
more of the normal inhabitants of the intestine such as the streptococcus 
pneumococcus, and staphj lococeiis Therefore it seems more reasonable 
to emploj a ‘\aecine spccihc for these orp,am«ms and not one calculated 
onlj to he of use against the primary ttnsal Lictor 

Treatment Other Than Specific — What is here written applies to all 
forms of bacillar j djsciitcrj of whatever group The s^mptomatologj and 
general cour<>c of the disease are the same whether tin infecting orguiism 
be of the Shiga or the paradj cutcrx tvpi (Htxncr) Hence tlic treat 
ment of the epidemic (ShipO) da send ra is the simc es tint of the cmkmic 
(sporadic) and institutional d\ tmerus \t the outset it is to be remem 
bered that aao have to deal practicalla with two consocntiao conditions 
namely, the acute infectious dinasc which is more or less self limited 
and the scquelas of this acuto infection Jor wt must regard the long 
protracted diarrheal conditions not us a tontmoinec of the disc iso it ilf 
but as a true scquila separate and distinct anatomicull} and bactcrio* 
logically from the initial discise 

Treatment of Acute Stage — V patient with nente bicillar\ dv«entcry 
should 1)0 treated in man) waas like one aaith tvphoid fever As tit the 
latter disca«c so in bacillara dasentera nursing is of prime importance 
not only to the patient himself but to his immediate cnairoiimcnt and to 
the commmiitj at large ( te under 1 roplialaxis) Vbsolutc rest in bed 
IS essential in all cases for pbasical exertion otlienviso incidental to 
the numerous boavel evocuatioiis adds to tlu prostration eaused ba the 
toxemia and the pain It is strange to ve dasentera patients (even 
sca’cre cases) permitted to alternate constantK lietaaim [xd and com 
midc and that too, bv phasieians aiho aiould lx* scandalized by the 
thought of permitting this in mild taphoid ci os Tlie arringumcnt of 
the bed is of considcrablo importance It should if pn« ibli, be of the 
u<ual hospital tape a single narrow bed fairla high ns this aaill permit 
the eas^ handling of the patient nnd the eonvciiiont ndjustment and 
rcmival of the bed pan aaithoiit unncci ara exertion on the pirt of the 
patient or niire Inthisaana too will !« aaoidcal au\ aeeuliiital spilling 
of Kd pan contuits and cont imination of luxl and pir ami limn probible 
under more naakward and incimainient arrangiinents The mattre s 
should lx, profectctl ba a niblxr sheet and oair this liould lx placed 
sheet nnd draav sheet In niana ci os disin. to go ta stool is so frequent 
as to be practicalla constinit and in thc«« ca es the pjtnnts in ist on 
lianiig the lied pan uiuKr tliein for long periods at a tune so that the con 
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excretion of the toxin, and not due to the direct action of the bacilli 
upon the f,iit jniimKi Tins has been proved for fht Shj;pi or^-jns^nj, 
hilt not for tlic parnd^ienlir} protip, which mipht explain wlij m cndtmic 
dvsentcrv the scrum tnntrnciit is not so dhcicioiis 

In tndemic dv«iiiten n ]K>h\aki>t serum is indicifed — that is, a scrum 
in which the various piradvsiiiterv bacilli have Ixcn emplojed in the 
active iinimiiiizntion of fht hor«c, since thtse orj;nni8m3 arc subvarieties 
of the same species, and it is not practical to dttenninc the particular 
subgroup responsible in a given ci«t 

Vaccination — Proplivlutii vaninntion for acute epidemic bacilUrv 
dvsenterj leads to practical results Since- it will protect the individual 
against subsociucnt infection for a period of eij.lit to ten weeks its useful 
ness is appirtnt in preventing, the spread of tho disea«e in outbreaks of 
epidemics in asvlunis iristiliitiem*, eiiiips, etc, \ nccination against dvs 
enttr^ has the s line prnctieni value in this di^eise ns it has in tvpheid 
Active immiiniratiun m tins manner should W insisted upon for nur«c, 
nttonclaiit, and all persons as^mafeel or like h to eomt m contact with tbo’o 
siifTcring from the neiite e pideniic Iv|k* of flic disease 

Iho dveentcr; ‘vaccine mav Ik* prepared after nnv of the standard 
methods \ indent cultures of the spxnhc orgmisms ore first grovni 
upon slanted nutrient agar for twciitv four hours, when the growth is 
washed down and tiiomu^hlv cmulsiind in sterile nonnal salt snlutioQ* 
Tho suspciulcd culliin. is then killcxl hv hinting at 50® C for tliirtv 
minutes, or it is carlwlizcd in I per exnt carbolic acid solution for twciil> 
four liuurs after winch it is statidarditeil am] (istcd for viabihtv The 
doso of tho killed ctilliirc {ra«i.in( ) is given Inpodinnnticalh and varies 
from 500,000 to 1,000,000 bicilli or more In administering the "vair 
cine' ns a prophvlacfic it is will to repeat the injection in two or three 
davs, using double the amount of (he initial dn«c A local subcutaneous 
rcietioii at tlic site of iiiociil ilion iisiiallv follows in twcutv four to tlurtj 
BIX hours and nipj bo looked iijkim ns ti favoniblc sign In some instances 
tlie injection occasions constitutional svmptoins with one to two degrees 
of fever It niav bo stated (bat tin more, marked the reaction, both local 
and constitutional, tho more c/Tcctive and lasting js the acquired imrniinitj 
While vaccine thcrapv is recommended ns •* previiitivc in acute epidemic 
djscuterj (Shiga J under the conditions nbovc mentioned, its promiscuous 
use IS not advocated, since it is impracticable lliis has reference to its 
use os a preventive against the spread of cndemit or apondic dvsenterv 
Statistics show that vaccination ns a curative for dvseuterj’ has 
not given brilliant results Tins might bo duo in part to the u^c of a 
‘stock' vaccine where a “personal” or autogenous culture should have 
been cmplovcd Where the specific organism can he isolated the vaccine 
should be prepared from it and not from stock culture if the best results 
ore to be obtained 
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Tbcoreticallj, in the so-ealltd cliromc fonn of endfinio bacillary dvs 
enterj where the specific organism (pandyscntcrj batilli) still lurks 
in the deeper laitrs of the gut the use of a pohvalcnt laccine (pre 
pared from the lanous strains of paradise iiteiy bacilli) is indicated 
Houeier in the large percentage of these cases the initial excitant has 
disappeared and the intiatinal roudition is prolonged by some one or 
more of the normal inhabitants ot the mtcstiiie, such ns the streptococcus, 
pneumococcus and staphy lococcns Tlitretore it sicms more reasonable 
to employ a laccinc specific for thes* oTp,am8tus and not one calculated 
onlv to bo of use against the primary causal factor 

Treatment Other Than Specific — What is here wiitten applies to all 
forms of baeilhry dysentcri of whatever group The symptomatology and 
general course of the disease arc the same whether the infecting orginism 
be of the Shiga or the pjrid\w.ntcr> t%pc (Flexner) Hence the treat 
ment of the epidemic (Shiga) diMiitoi is the simc as that of the endemic 
(sporadic) and institutional dvsuiurirs \l the outset it is to be remeni 
bered that wc have to deal practicalK with two coiisc'cutive conditions 
namely, the acute infectious diseas< wbiib is more or less self limited 
and the scqueltc of this acuto infection For we must regard the long 
protracted diarrheal conditions not as a contimnnee of the disease itself 
but as a true sequela, separate and distinct anatomically and bacterio 
logically from the initial disease 

Treatment of Acute Stage — \ patient with acute baeilhry dysentery 
should be treated in many nays like one with typhoid fever As in the 
latter disease so in bacillarv dysentery nursing is of prime importance, 
not only to the patient himself but to bis immediate enyiroiimont and to 
the community at large («ce under Prophylaxis) Absolute rest in bed 
13 essential in all cases, for physical exertion otherwise incidental to 
the numerous bowel evacuations adds to the prostration caused by the 
toxemia and the pain It is strange to see dy putery patients (even 
severe casts) permitted to alternate constantly between bed and com 
mode and that too, by physitians who yyould be scandalized by tbe 
thought of permitting this in mild typhoid cases The arrangement of 
the bed is of considerable importance It should if possible, be of the 
usual hospital type, a single narrow bed fairly high, as this will permit 
the easy handling of the patient and the convenient adjustment and 
removal of the bed pan without UBiiece«aai\ cxeitvoa on the part of the 
patient or nurse In this way too will bo aioided au\ accidental spilling 
of bed pan contents and contamination of bed and personal linen probable 
under more awkward and inconyenient arrangements The mattress 
should be protected by a rubber sheet and over this should be placed 
sheet and draw sheet In many cases dcsin, to go to stool is so frequent 
as to be practically constant and in these Ol'ka tbe patients insist on 
baying the bed pan under them for long periods at a time so that the con 
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stnictjon and form of tlu l>cd pin nrc won tinii mcr of importance in 
that it «lioiild b( ns wmfortahk niid n<» litth trouble ns po««ibIe 

li\ pressure {It imiit l)e conecdid in this wmiuttion that there arc 
patients uho insist on usiUp, Iho coimiiode on ncconiit of the annosance 
of the lied p in and mil not consent to rdtiiim in 1«h1 niitil forcotl to d) 
so b\ tlitir o«n pnistriitioii nnd mahness) S.nipulon 3 clnnliiie«s of 
the patient innst Ik iiisisml u]Mm, tiirt Ixin" tahin upon tins point net 
onh after cich use of tht lnHipui, but also b\ tin tistiil daih peiieral 
clcinsnij, bath Aside from this, it is not usuiiIU nceo sjirs to list baths 
ctccpt 111 ca ts witli f( \tr In sinh laws cool, pntk sponping or towel 
tug of the trunk nnd liiids nnd tiu ictMiip np|>tiid to the head are the 
most satisfnitora forms of Indrothrru])^ 

Hot water bags or large potiltKta to the abdotmn add greatly to tht 
patient s comfort 

Feeding— Here the hmitiitinns urc narrow, and tlic probhm prc«entftl 
b\ the indications nnd contra indications is a piijylingonc rinsiolopcal 
rest for the duiiand organ would flum to Iv our Jirst considiration. 
In the iKginmiig tht m«(st coiirst is total nbxtimnce from food Jeanag 
n residue In this rifCp.or> milk must, of course, be mcIuJcd Hill 
lioncacr adimmsttrtxl, whetlur raw or Iwikd must l>o considend onl} 
a qunsiliquid food In tht stomach thccistm is inmicdintcl\ procipitnted> 
and the food is lunceforth a solid, and liktK to set up ptnsfnlsis upou 
entering the intestine An additional objection to milk is that it funnshes 
a fine culture medium for the mttstinal llora Tht pediatrists haao long 
since seen tho avisdom of imnic<lial« h aa ithdraw lug milk upon the sluhte*t 
bowel disturbance It is a Io&«on wc should ham (o applj m the treat 
ment of adults On the other hand, in tht face of the toxiiuia nnd the 
exeessirc loss of fluids, wt must not, in our zed to protect the infestmo 
from injurious influtnccs, carrj on the starvation too far or too long, 
nor fail to supplj fluids m quantities snfiiciont to counttrinil the excessive 
outgo The patient should be urged to drink frtch, but tiit fluid hih5< 
twl be cold ^\hilo wc cannot siipplj nnstbing like sufficient caloric 
tallies, still, bt tlic use of strong broths, albunim water, whet, hirlet 
water, as well as of alcohol m toiijimction with extractives (in the fonn 
of the various proprictarj so-callcd foods) wo cm funiish a tnluahlc 
amount of stimulation ns wtll ns a small amount of the eilorios nccdid 
In this connection it would seem tliat the suggestion of Kendall with 
regard to the use of lactose in infantile diarrheas would be of consider- 
able talue There is no nason whj tve should not, bj adding lactose to 
the tarious dnnks, contriliute largelt to tlic sum total of calorics fur" 
nished In addition to this, li Kendall's ix,asoning is correct, wo may, 
through the lactose favorably affect tho intestinal bacteria in the tcnso 
of giving the normal flora of gis producing bacilli tbe upper hand over 
the Bacillus djstnterire and therebv directly influence tho further course 
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of tte disease The administration of ■water is of greatest importance in 
the acute stage Patients nia\ be persuaded to take and prefer water in 
the form of decoctions and infusions so as to do awaj with the flat taste 
The tisanes of tho French, such as orange leaf tea baj leaf tea, geranium 
tea are e^ceedingh grateful and pleasant After some da\s of this 
meager diet and when symptoms Ik^io to amehorati it will be permis 
Bible to add milk, at first diluted md pcrhips, citii predigested when 
necessary Some authors cliim that boiled or pasteurized milk is better 
cared for tbau raw milk isot until the patient his entirelj recoiered 
and has been without simptoms for a week at least should we icntiirc to 
increase hia dietnrj bj the inclusion of soft foods (cereals, softhoiled 
eggs etc ) From then the return to the nonnal diet should be slow 
and gradual meat, parted legetablcs (potatoes carrots, etc ), and purced 
fruits being suece sivtlr addoil Vot for weeks should the patient be 
allowed to eat raw fruits or bulky vegetable food 

Drugs — All unite that it is impossible to check the diarrhea at once 
by astringents and opiates, and unwise to attempt to do so kll equallv 
unite m recommending a prclimiiiarv and tborougbgoing cleaning of the 
bowel b-v purgition For tbis purpose some prefer castor oil, not onlj 
on account of its efficienca, but also because of the subsequent constipating 
eflect attributed to it It nia\ be ),iaen in an initial dose of 3ss to (16 to 
80 c c ) or in small repeated doses 

Calomel maj be gnen in one dose of 0 gr (0 3 gm ), or in broken 
doses of gr to gr (0 01 gm to OOlo gm ) ever> half hour until 
stools become tecal Magnesium (or sodium) sulphate has supporters 
equallj as ardent as thoac ot castor oil and calomrl There is no doubt 
as to its great \alue in the large majonty of cases It seems best to 
give at the outset one lar^jC dose 3*3 to (15 to 30 gm ) and to follow 
with smaller doses ('in 4 gm everj two to four hours A formula which 
has done excellent service is 


^ Hague 11 sulphat 
Tr npu deodorat 
Ac siilpliunc aromatic 
Aq meuth pip ad 
Sig — Tablespoon eierj three hours 


(30 0) 3, 
(8 0) '>u 
(bO) 3ii 

(180 0) 571 


Here the opium is given for tho relief of pain The sulphuric acid 
IS said to be of value because of its astringrat action Tho prescription 
should be given until the stools cea e to be bloodv and become fecal in 
character 

It has ^Iso been suggested that sodium sulphate solution (2 to 4 per 
cent) mav be used by the transduodenal lavage method as a satisfactorv 
method of flushing the colon 
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«tnictiou niul form of the iKtljnn on* n»oro thnii <\cr of miporbnoe in 
that It should Ik ns comfort iLl< nnd cuho as Iilth trouhit as finsgib!> 
l>> pressure (It must bt omenlccl in this c-ouiic'ctioa that then, are 
p'lticnts %\lio msist ou vism^ tire csnntnodt on necouut of the annovance 
of the boil pan niui mil not const nt to ntuniu in Ik( 1 until forml to d) 
«o b\ their own pnistnifum nml weakness) ^rtipnlons ckanliucss of 
the p-itieiit must Ih lusistftl ti|wm, rare Ikiji^ fnkni ujxm this point not 
ouU after eoeh ust of tlu Uilpwi, Iml nl •> l>% iht usual dniK general 
tlcmsiiig lufli \suh from this, it is not ihim 1I\ ii«essir\ to use laths 
except in casta with A \er In bikIi < ists cool, piitk Sjionpiiig or towel 
mg of tiio trunk and litnlw aiitl tin ict*K“«p applied to the head are the 
most 8atlsflUloT^ forms of liMlrotlitraps 

Hot water bags or large jwillitxa (o the aUlomcn add greatly to tht 
patient’s Comfort 

Feeding — litre the limitations «rc narrow, and the proMein pro tnfcJ 
bs the indicntious and contra indieitions js n puzzling one Ph'smlctipcal 
rest for the dainngid organ would setm to lie our first consideration. 
In the bt„inmn,. tht wistst course is total nbstimiKo from food hmni: 
a rtsiduc In (Ins <utt,.ors nulk nmst, of course, l>o mcluded "Milk 
howexer ndmimstind, whclhir mw or lioilcd must l>o considend onlr 
a qunsiliquid food In tia etoimicli Iht ca«< in is ininn distc h precipitated, 
nnd the food is htnetforth n solid nud likiK to set up pinatnlsis upon 
entering the luiistitu An addttionnl objection to milk is tliat it furoubes 
a fine culture mtduim for tbe inicstinal flora The pediatrists haxe long 
siiice seen tlio wisdom of immcdiatch wiili<lru\iiig milk upon the shalite t 
bowel disturbance It is a lesson we should Jcani to appiv m the trtat 
meut of adults On tin othtr hind, in the face of flit toxemia nnd the 
cxcessne loss of fluids, wt must not, in our real to protect the mtestmc 
from injurious infliioiieis, tarr> on the sfnniitioii too far or too loug 
nor fail to siipph fluids in quantities siinicicnt to coimtcrrail the cxce«3ire 
outgo The pituiit should bt. iirgid to drink froth, but the fluid ffiwt 
not be cold ^^hllc ^e cannot supply anxUmig like suflicsewt ciloric 
xalues, still, bj the use nf strong broths nlhiiinin wuftr whc', birlo' 
water, as well as of flkxihol Jii conjunction X'lth extractives (m the form 
of the xarious proprietary so-cilJcd foods) we cun funiisli a vnluihk 
nmount of etmmlatiyn as wtU ns a small amount of the cxlorits needed 
In this connection it xxnuld sitm that tin. suggiation of Kendsh with 
regard to tho use of lactose in infautilo diarrhcis would be of consider 
able value Tlicre is no reason why wo should not, by adding Jncto&c to 
the \ariOWft dnnks, contnlnitc largely to the sum total of cilories fur* 
nished In addition to this li Kendall’s rtnsoiung is torrcct, we may, 
through the lactose, favorably affect the intestinal Inctcria m the sense 
of giving the normal flora of gis producing bacilli the upper hind over 
the Bacillus djscnterim and thereby directly luflucntc the further course 
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henlcd and the patient has been rLStored to health a secondary operation 
would be performed to do awaj with the artificial anus and restore the 
normal state of affairs ^ 

Tlie u«e of drugs bj the mouth has not been reported as satisfactory 
by most writers Bismuth has been recommended with the idea of co\t 
ing the ulcers but it not only fails to do this but is open to the further 
objection that it frequentH causes a false obstipition and when the 
mass of accumulated bismuth has been removed from the rectum the 
diarrhea begins afresh Intestinal antiseptics such as benzonaphthol, 
salol, and the like have Ixen ^ivcn, but without brilliant results Equally 
futile are astringents, such as lead silts tannin and its derivatives 

Diet in Chronic Cases — hlucb gro iter trccdom can ot course, be per 
mitted m the chronic stage than in the acute stage Alilk, egoS, cereals, 
meat in small quantities ind even parted vegetables may be permitted 
The diet must of course bt individualized In no cast should food having 
largt coarse residues be allowed 


BACILLARY DYSENrERY IN CHILDREN 
WlLBUrT C Da\I!>ON 

Bacillary dvsenterj in children was cstablj«bed as a bacteriological 
and clinical entity in 1002 and was tlicn clcirlt differentiated from that 
indefinite group of diarrhea! conditions known for the pan two centuries 
as cholera infantum, ileocolitis, intcctious diarrhea and summer com 
plaint 

The onset is usually sudden The child loses his appetite and becomes 
restless and imtsble IIis temperature rises and he mav vomit JIanj 
patients have convulsions Witbin i few hours tho stools Income more 
frequent These are at first fecal hut soon aro composed of quantities 
of mucus Blood usually appears in tho stools on tho second or third 
day Tenesmus and straining ore common symptoms The number of 
the stools may be as high as thirtv per day and naav consist of merely 
a tableapoonful of blood pus and mucus Nausea and loss of appetite are 
probably more common in dysentery than in any other condition so the 
course of the disease is marked by dehydration and emiciatiou due to 
the reduction m the amount of food ingested as well as to the great loss 
of fiuid from the bowel In mild or moderately severe infectiDns the 
fever lasts from but a few hours to siv or seven davs thp blood disappears 
from the stools at the end of tho first week and the diirrhea ceases by 
the fourteenth dav In severe infections most of which are fatal the 
Tho eJ tor bag b <1 und ob ecvati n f somo year a p t ent in whom thu 
pro dure wag aucceagfully ta dout— •Edtr 
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In nc^dition to (hc«c r<.modic<» flu inoiifh if rna) become necessary 
to n«e moriihui 1)\ lixpodenme injection for flie relief of pain. TLe 
tom sinus IS lx st tn nted li\ the n ctnl injot tion of 1 to T ounces (30 to 90 
oc ) of «tnrcli wiittr to ttliieh has Iieeii nil4l((l I'S to 20 drops (1 ce) of 
Intulnnuin Wlitii tins does not aiicceod nt imv Iia\c rceotir«c to sup 
positoru s of 

1» Tuh opu jjr 1 OOfj pm 

I ct JxlJadonnt pr OOlo gin 


I)iil\ irnp-itious of the liowel nilli large qiiniitities of silt solution 
nn itiusi Miiniililc Injixtiniis and irrip'itions of tin ImwiI Mith other 
solutiuiis are not of imiefi n\ ul m this acute sfngi, but arc f>ctter ndaptetl 
to the chronic stage 

In the acute «t«ge it is often nooc3«nr\ to supply the bod) with fluids 
to nphet the large «pi uititua lost in the stooU 1 or fins purpose normal 
snlino IS guen l»\ bvpcnlirmoeKsis or intraacnonsls 

Treatment of Chronic Stage —1 wo innni fact'* art to U Imnic in 
niind hint flu bictorni wlinh are it«i'on8illo for the di ea«o arc no 
loiig^cr priKiit m minilH.rs and do not plii> n n>le in ilie conlinunncc of 
the Symptoms \te Iumc chioflx to ilea! with tlio siwiiJarN iiiMidcr«, m 
the inniii strcptoeoiii ix'cond, this afnee is tnih a aurgienl condition, 
and to K tn md ns sucli The Imwd wall, eaptcinlK nt the flexure*, t* 
the 8it( of miiiurous iiletr* Mail) of the htternn looitdl ni then-ctmn 
and aigmuid, wilhiii rcuh of the tndo<e(»pic insfrumcjit, tlirougli which 
thex can Ix) trcntid hs dinxt topicil applications of nitrite of silrir 
(pure stick or in stniii^ solntioii) Or wo nn^ tr\ to n icli fhcio ns 
well ns those higher up b\ irrigitions It is custom ir\ to 11*0 sihor nitnfe 
in solution of 1 >00 to I 1,000, or eccii wc iker strengths Imgnfions 
should l>c used with large quantities of fluid — nt least 1 or 2 quarts 
— and tliC Ixiwel should U 8iib<MN|iieiill) flushid with silt «t>lutioii to 
noutrihzo the excess of silver solution reinuning in the gut Odar 
injections rtcoinincndcil are (intiic acid, ^ to per cent, iJiMiioI, 1 
to 1 1,000, inctlnhiK'-hliiO, 1 '>,000, corrosive' suhlnmtc, 1 10 000, re 


sortin 1 to 2 per cent crtolin, 1 to 2 per cent , Ivsol, 1 per cent. 

Mlien the di'caso persists through months and wo are face to face 
with a stite of affairs which threatens the life of the piticnt through 
inanition we are forced to consider more rultcal measures Appendices 


torn) and imgition of the colon and rectum fnun above have been rccom 
mended, but no brilliant results have been reported In extreme cases it 
nil lit he possible b) a ri^ht sided colostomy and fho crc'ition of an arfificisl 
anus to give e-ompletc pli)eiological rest to the colon and flic rectum just 
as 18 dove m miligunnt diseases of the lov or bowel (with which indeed, 
tho condition has man) features m common) a\fter fho ulcers have been 
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stool on plates of Tesgiie b tncdnim and then determining the iig^^lutmation 
md biologicil roictioiis of aiij non fermentino colonies tbit maj occur 
Should stool cultures fail to determine the diagnosis, the agglutination 
reactions of the patient a oenim should be tested after the first ivcck of 
the disease in much the sanu naj as with the Widal rciction in tjphoid 
fever \g,.lutinui3 for the iiiftctinj, d>8cntcty bacilli appear in tbe 
patient s scrum from tlic si^th to the tenth dav after the onset and remain 
for at least six months The ag^lntmition reaction in djscnterj is of 
tbe greatest assist inco proi idod that a at tnilard method is used and that 
tbe patient s scniiu is tested against the six most common tvpes of dvsen 
tcry bacilli Dysenterv bicilli are duided into two ronn groups Sbi^a 
and FlcTuer The former ferment dextrose but not lactose or mannite 
arc non motile and do not produce mdol They produce an endotoxin 
which gives n * to intestinal siiuptoms and in c'cotoxm which can es 
nciTous mauifcstitions Ihe lotilli ot the Flt'tutr group ferment dex 
troso and mauiuto but not lictosc ire non motile and iisuallj produce 
indol The\ product onh an tndofoxm hkxner bacilli have been sub- 
divided into stitnl subgroups by two different methods (1 ) biologically 
b> means of their fcmient'itiou ixaitiou in maltose and saccharose media 
and (2) sirolOoicilh bv naans of it^lutiintion tests with gcri made 
from single strains Inasimab as tiusc biological ind serological sub- 
divisions do not Coincide and ns tla former are changeable it is u«uallv 
preferable to adhere to the Fnp.lish serological classification and to refer 
to these sulgroups as ricxntr \, W, \ \ and Z In addition to tbe 
Shiga and Flcxner bacilli there arc probabU other varieties which mav 
occasionally be encountered In this country in cbildien Fleruer 
dvsenterv occurs about ton times mere freciiuutlj thm Shiga lufections 
Mixed infections arc extremely uncommon Dv«entcrv hicilli are rarely 
if ever found in the stools of normal infants or of those who are suffering 
from simple diarrhea L vvelchii (gas bacillus) B morgin B pyocy 
aneus, P proteus Stn ptococciis f.rc3li3 and viniltiit B coh are of no 
etiological importance m dvsenterv or in simple diarrhea. 

Clinicalh in children it is impossible to distinguish between infec- 
tions with one or the other of these (,roup3 of dvsentcry bacilli The 
clinical picture and seventy nre almost identicil, although it is stated 
hut not proved tint the mortality in Shiga dysentery is much higher 
than in the Flcxuer variety In adults on the other hand Shiga infections 
mav sometimes be distinguished by their greater seventy 

Pathogenesis — Ths pitliogeiieais of dvs* ntcry is apparentlv explained 
by the ingestion of the bacilli with food and the subseijiient inflamraa 
tion of the intestinal miicosi The latter is probably a result of the 
direct action of the endotoxins that are liberated hv the breaking down 
and autolvsis of the bacterial cells There is no evidence that d\«cntcry 
18 primanly a septicemia as is typhoid fever Positive blood eultiins aro 
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tcinperaturc iiia\ rrmaiu at 102® to 101® 1 and tin stools coutinue (o be 
frequent, bloo(l\ and purulent Iwo-tliirds of the deaths occur evithm tie 
fir«t t«cho daes of l!ie disease 

Physical cTaminattonji rt\ial little except emaciation and dehydration. 
Tlio spleen is rirely pdpnhle \cij rarely tlie thickened colon ma^ be 
felt The n%ori^t «hi(o hlood-ctll count is 12,000 p<r emm The jnor* 
taht\ IS \er\ niiuh lower in pitieiiis with a leukopenia, that is, white 
hlood-ccJls less thin S flttO per c iniii , than in those whose white hlood-cclls 
arc above 20 000 p* r r inm A whift. hlood-ccll count is usually 
regarded as an index of the patient’s dtlndnitinn rather than a (me 
knkocitic response to tli< dvsinttric infection 

C omphcttlions art uncoininoii Ocilis media, nlccratm stomatitis, 
psclitis and hronehopinumonm arc s<iiiictiiii< s encoiinkrctl, hut no more 
frequtntl% than in other disijses of the siine scicrity Acidosis of the 
acetone-bod\ t\pc mas oecnsionalh octiir 

Itehpses art rart, althou,,ii thin nns U a rcipp<nrance of blood m 
the stools if the patient siifTors from some /thnle roniplication ItemfeO' 
tions arc extreme^ unusual 

Glioleal Diagnosis —Iho dilTirentinl clime il diagnosis is iisnall' not 
difficult It has Ixcn prosed that oo |Kr c< nt of all patients wlio suddenly 
doaelop diarrhta accoiiipamoil t\ fiitr, \otnitin„ and Mooda stools, ire 
suffering from hjcillary dy^cnferi A prolapse of the rtctimi, int« us 
ception rectal pohpi and exooriiU'd buttocks must, of course, be elitn 
mated as causes of b!oo<l m the stools As a matter of fact a prohp'C of 
the rectum is not an infrequent nsiiU of (ho strnimng that nccompuups 
bicillan d^soiitcn Amebic dystiuon is so txtremth rare in childn.n 
in this country thit it nny almost bt disngrirdid as a cause of IJoodv 
diarrhea The clmital diagnosis of batiilary d\seiitiry in n pitient ivho 
docs not pass blood in the stools is rxlrtiiirh dithciilt and in fact almost 
iinposiihlc witlioiit hictoriolOf,icul assistance This mild type of infection, 
although frequent in adults, is iinnsiin] in children 

Bactenologtcal Diagnosis — A di finite bictirmlopical diagnosis, either 
b^ stool cultures or In agglutination tests can l>t mndo in pricfically 
instances During tbe penod m wbitli the pitnnt is passing blood or pus 
stool cultures are positnc in 50 to CO per cent of tlic eases If stool 
cultures arc repeated, this percciitae,t ma> bo titn higher for with rare 
exceptions, tlic number of dysentery bicilli in any stool culture is 'cry 
small and they easily may be overlooked Dvaciitery bicdh arc much 
more frequently found m the dvscntcric stools of childrtn than in those 
of adults This difference is probably due to the fact that children piss 
a larger amount of pus and blood and a smaller amount of fecal matter, 
80 that the proportion of tbe dysentery organisms to the saprophytic intes 
tmal bacteria is greater The simplest proceehiro for tlio isolation and 
identification of dysentery biciUi consists lu culturing a portion of the 
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stool on plates of Teague s medium and then dettrmiuuig the agglutmation 
and Inological reactions of an\ non fenncnting colonics tliat mav occur 
Should tool cultures fail to determine the diagnosis the agglutination 
reactions of the patient a scrum should be tested after the first week of 
the disease in much the same. naN as witli the Widal reaction in tiphoid 
fc\er Agglutinins for the inflating dvseutery bacilli appear in the 
patient s scrum from the siTlh to the tenth daj after the onset and Texnain 
for at least si^ months The agglutmation reaction in djsintcri is of 
the greatest assistance proiidcd that a stindard method is used and that 
the patient a emm is tested agimst the six mo t common ttpes of dcsen 
terv bacilli D\seiittr\ lucilli an divided into two mam groups, Shiga 
and Tlcxocr The former fenmnt dextrose but not lactote or mannitc 
are non motile and do not produce ludol Thex produce an endotoxin 
which gices nso to intestinal scmptoins and an exotoxin nhicb causes 
nervous manifest itions The bacilli ot the Flcxner group ferment dex 
tro e and manuito but not lac to c arc non motile and usualh produce 
indol Thev produce onlv an endotoxin Flcsncr bacilli have b«n sub- 
divided into several subgroups by two different methods (1) biologically 
by means of their fermentation reaction in maltose and ssccharose media 
and (S) strologiCiilU b\ means of ogjutmation tests with sen made 
from single straiua Iiusmucb as tluso bi ilogieal and crolo^ical sub- 
divisions do not eoiiicido and as tlie former arc changeable it is usualh 
preferable to adhere to the English serological classification and to refer 
to these subgroup? oa i kxner \ , \V, \, h and L In addition to the 
Shiga and Hexner bacilli there arc probabh other vaneties which mav 
occasionalh b< encountered In this coniitt} iii children Flcxner 
dj puterv occur? aliout ten tunes more frenucntlv than Shiga infections 
ilixed mfecticins are estremdv uncommon Dvscuter) bacilli are rdrelj 
if ever found m the stools of normal infants or of those who are suffering 
from simple diarrhea B wtlchii (gas bacillus) B morgan L pvocj 
aucus B proteus Streptococcus foecahs and virulent B cxili are of no 
etiological importance in djsenterv or m simple diarrhea. 

Clinically in children it is impossible to distinguish between infec 
tious with one or the other of these groups of dysentery bacilli The 
chtiieal picture and seventy arc almost identical althou_.h it is stated 
but not proved that tht mortality m Shiga dyseuterv is much higher 
thanin theFlexner varietv In adnlts on the other hand Shiga infectious 
inav sometimes be distinguished their greater seventy 

Pathogenesis — The pafhopcnesia of dysciiterv is apparently explained 
by the ingestion of the bacilli with food and the subsequent inflamma 
tion of the intestinal mucosa. The latter is probabh a result of thr 
direct action of the endotoxins that are liberated by the breaking down 
and autolvsis of the bacterial cells There la no evidence that dysentery 
IS primanly a septicemia as is typhoid fever Positive blo^d cultures aro 
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tcinpcrnturo nin\ romam nf 102° (o 104° V a»d tin stools continue to be 
frequent, bloo(l\ and purulent luo-tlurds of tlio deaths occur uithm Ite 
first tweUo (la^8 of the disease 

Physical exanunalions n.\eal little cretpt emaciation and dehydration. 
Tho splcin IS mreU pilpnhle Very rarely the thichcned colon may be 
felt The o\ora^ uhite hlood-cell toiiiit is 32,000 per emm The mor- 
tality IS aen much lower m pitienta with n leukopenia, that is, white 
blood-cells k<is than 8 000 per c.niin , than m tliose who«c wliito blood-cills 
are aboao 20,000 per c nini. A high white blood-CLll count is usually 
regarded as an index of the patient’s dchadmtion rather than a true 
leiikocvtic rtspoii o to the rh-mitinc infection 

CompUeatwn'i arc uncommon Otitis media, iilcoratnc stomatitis, 
pyelitis and broiichopucntnonia arc soiiietnms Lncouiitorcd, but no more 
frequently than in other diviscs of tla sune scyenty Acidosis of the 
ncLtone-body typo may occtsionally ociur 

Relapses arc ran, although then, may U a rcappe-irance of blood in 
the stools if tho piticnt suffers trom some fthnle complieition Jlcia/ee- 
ttoDS arc extremely unusual 

Clinical Diagnosis — The difftruitial clinici! diagnosis i« usually not 
difficult It has bctri pro\<d that MO ptrcciit of all pUicnts yrho suddenly 
doyclop diarrlita actompumid by ftycr, yonntiiie, and bhxidv stools, are 
8uffi.ring from bacillary dybCiitery A prolapse of tho rectum intH« Us 
ccption, rectal polypi and cxcoriafid buttocks must, of course, bo elim 
mated as causes of blood m the stools As a matter of fact a prohp«c of 
tbe rectum is not an infrequent ksuU of the sfrainiiig that acconipiuiiea 
bacillary dystutery Amebic dysentery is so extremely riro m children 
m this country tint it may almost be disngirdid ns a cause of bloody 
diarrhea The chnica] diagnosis of bacillary thsentery in a pificnt who 
does not pass blood in tie stools is extremely difficult aud in fact almost 
impossible yyithout bictiriological assist mce This mild typo of infection, 
although frequent in adults, is unusual in children 

Bacteriological Diagnosis — \ di hmte iMctcnolo^ioal diagnosis either 
by stool cultures or by agglntiualioii testa, cm bo undo in practically all 
instances During tbe period m which the pyticnt is parsing blood or pus, 
stool cultures art positive m *>0 to CO per tuit of the case If 
cultures arc repeated, this percentage may be cycn higher for yvith rare 
exceptions, the number of dysentery hicilli in any stool culture is ycr^ 
small and they easily may be oycrlooked Dysentery bicilh arc much 
mort frequently found m tht- dysentene stools of cliildrcn than in those 
of adults This difference is probxbly due to the fact that children pass 
a larger amount of pus and blood and a smallor amount of fecal matter, 
80 that the proportion of the dysentery organisms to the saprophytic intes 
tinal bacteria is greater The simplest procedure for tho isolation and 
identification of dysentery bacilli consists in culturing a portion of the 
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'i per (cnf ^tu(os( «)r boihd tnp w tier, la c i^ih idmiiitstrrcd direcfU 
into tlu ''foinadi 1)\ tlic iiH<iildrip iiiclliod, iiu uis of a coiitinimus 
dnp nppirjifns attuthcd to n iia«>l tube which is fastdiid m placi with 
ndlic^m pli^tir 

V nisil dnp diliicriii^ fiftciii drops per iiiiiiutc inai l>o continued 
four or hit dii\a without {MiHliitiu*' iiiu ii OccjisiojuU^, howcTcr, the 
iin«il tube iiiiu cuiit serious (rosioiis of the i*««»plin'ml nitnibraiic The 
1111 il tuK eliould lx n iHoifff niid c/crtMcef oiuf nr twin diih The msal 
dnp mi\ Ik contiiuud without iiitomiission or jircftnibli in periods of 

1 Inlf lioiir ilttniitiii^ with periods of rest lU tins method 500 
to 1 i>0(l < t of fluid iiiiu Ih j^uiti diiiU If the iiifnnt Ins pcrsistenflv 
n fini d Ills fi « din^s pnite iii milk or Inittcrinilk in n also Ik ndmnu«tcrcd 
tlmnit.li the n nal iuIk Iw disooiiiicctiiij, the drip apparatus and coinicctiii- 
a fuiiitcl 

J ethnic of 1<//anirs/n</i«u hif Aiivi/ Dnp — A catheftr (10 

pilin' IreiKh) IS inserted into the tsopha^iis throiiph llit nostril and the 
upptrcndsKimK fisttmdloflK fau with ndhrsue pi istcr Itisiisiullv 
iicctssirv to r( strain the tliild b' pnumi„ bis slocics to tlic sliiKts V 
gridiiutid liter Disk, htlisl at tlu lower end with 1 foot of ntbl'cr 

tubing iiitli uitinul diaiiukr) ami a «cnw pintli cock, is «uspndod 

2 fiet iilioie till pitKiit ^ hi id Jo tin distal end of this niblxr liibiiiir 
13 itnchtd a dnp appiritiis, tint i«, a glass tul'i, (> iiicIks ni leiiiftli and 
1 inch in intern il di umier, tnpond it the lower end to fit Vi nibkr 
tubing and tighth htti.d at tin iipjar end with a niblicr cork in which 
are two holes In one of thise holes is inserted i piece of tubing 

3 inciios loiij, and *1 inth iiilonul diaimttr Hit rullKr tubing from 
the g^aMt^ llisk is nttitlKil to fins gliss tube The other Jiolt nets as on 
air lent flit tnpcrul lower cud of this dnp opparitus is fitted with - 
feet of rubber tubing inch iiitcnial dinincfer) to the distil end of 
which a taptrtd ^Inss iiozrle is atfaclnd Tins glass iiorzle is in erfed 
into the upper end of the iiasil cithetcr The flask is filled with fluid, 
eithei 0 So per cent siltne per tent glucose, or boilid tap water, and 
the flow regulated the screw pinch cock 

Subcutaneous Injections — Subciit iiieoub inji'etioiii of saline arc some- 
times painful and do not itstialli allow tlic odmiHistnitiou of sufficient 
fluid Thej ma\ be giicii howcicr, if a nasal drip apparatus is uuobtain 
able, to ehildicD in whom ibdomioal distention cannot be relieved bv the 
passage of a rietal tube iliud administered b\ rectum, either bv syringe 
or a continuous drip apparatus, is seldom retained or absorbed bv children 

Intravenous Injections — If the dehydration is of an extreme degree 
or if sjTuptoms of acidosis are present, that is, drowsiness and deep, slow 
respirations (bjperpnea), sterile 5 per cent glucose should be injetted 
xnlraienoudy m amounts of 10 c c for each pound of the patient s wevht 
This proLcdurt imy be ropevted if neccssirv after from twelve to tvventv 
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four hours Oecasioiullv the intraMnons injection of ptr ctut glutose 
will not correct tlu ncidosis and the admmistntion of sodium hit irbonate 
mai he nect Mrv Hic litter hould he cnen tntraiennvsli/ ns a 4 |>er 
cent solution in amounts of 10 t e p« r pound of hod\ weight Sodium 
bicarhonatt mouth will seldom prirent or cure acidosis and further 
moR may produce uausei and abdominal distention 

Teclinie of Inlraietwus Injceiion of o Per Cent Dextrose — A gradu 
ated lOO c c. gravitv flisk fittcil at the lower end with 18 inches of rubber 
tubing o/lC inch (internal diameter) to the distal end of which is attached 
a metal connection adapted to Luer springe needles a 10 cc luer saringe 
and two short heieled needles of 20 gage IVi inches m length, are 
sterilized hv boiling for 10 muintcs A sterile 300 to 500 c c flash of 5 
per cent gluco«e is placed m warm witer (100 F ) for 10 minutes The 
skin orer the patients vein «liould be cleansed as prcviouslv described 
(intrapentoneil injection) The veins in order of choice for intra\euou8 
injections art the anu veins the eviimal juguhr veins the fcmonl veins 
the fiot and scilp veins and ow/y os a laU resort the longitudinal sinus 
(provided of course that the patirnts inttrior fontanel is open) The 
warm sterile glucose is poured into the grvvitv fls k the air expelled from 
the tubing and the tubing « lamped with the thumb and hrst hn^tr to 
prevent the escape of the fluid V sterile needle is hited to the svnnge 
and the vein punctured \8 soon as blood is aapiratcod into the svnnge 
(indicating that the net die is ii> the vein) the svrin^e is disconnected from 
the needle and tho gravitv appantus connection quicLh lUterted into 
the needle Tho o p<r cent glucose «bould flow in slowlv (o co. per 
minute) 

Preparation, o/ i Per C ent '^otltum. Bicariionate for Intraienous U^e — 
Five hundred c-c of distilled water should be sterilized in an autoclwe 
at I’i pounds pressure for 20 miiiufes or in cases of emergenev bv being 
boiled for 30 minutes )\ hen the water is completclv cooled 2l) gm pure 
sodium hicarbouite if possible from v freshlv opentd liotlle and wti^hid 
in a sterile container should be added The resulting 4 per cent sodium 
bicarbonate solution, as fir as cm be detcrmimd is alwavs sterile It 
should be w irmcd to boJv timptratnre lud injected intrivenoush as 
described in the preoediii^ paragraph 

Intravenous iiijectious of citrited blood from a donor of the «ame 
blood group m amounts of 10 i c per pound of hodv weight have been 
beneficial, especially m those patients who have failed to progress after 
the acute febrile stage of tho disea e has pas rd Onlv those fitted bv 
special training should perlorm blood transfusions If the blood from the 
donor has been found to be compatible with that of the patient (blood 
grouping) It is aspirated into suihcimit sterile If) per cent solium citrifc 
to make a final dilution of 0 2^ to 0 5 per cent of the latter It is then 
injected intravenously bv the same technic aa that outlined for the 
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’> per <<nt or tnp water, m cihiK iiiliiunistrnd clirectlv 

info the •efoiiiiK li In fin n mil drip inctliod, In ini lum nf a coiitimious 
drip iippinitim iitticlud to « iinul tuU, which m fimtim-d in plia with 
iidlir-eiM phmt( r 

V iimiil drip (hincrinj, liffjtii dro|w jnr imiiiift niti\ l>t cnntiniiod 
four or IjM dins wiliiont prodimi^ iuii<4 i Oir«aio»a)Jj, honcrer, the 
iiinil tiilx linn < mat <n nous trosioiis of tin isopliiij^ial iiiciiihraia The 
nil il fulK. “hoiild lx rr Mtoi nf uiid c/c(iHct/ otui orfwitt diih fiie nasal 
drip inn 1 h (oiitinii<d without mtt riiiissioii or prifiralil\ iii periods of 
i h ilf hour iilte niiitini^ \\ ith npinl {KritMls of rt st ]U tins iiii tliod, SOO 
to 1 ttiKi ( t of fluid 111 i\ Ik j.i\iii dnil^ If tin iiifiint has jwreHfeiitl} 
ri fine d Ins fi(dni,.« proti in imlk or hiittcnnilk nun ills t lx iidmiinstcrcd 
throii^li tilt niaul tiila lis disconm-ctini, tin. dnp nppiinitits and coiuicctiiig 
a fniinil 

lifliuif of \>linini'itrtitwn I if Dn/i Melhixt — \ citiitfcr (I'' 

,. 11^1 f rciuli) IS iintrftd into the (sopIin,rus throupli the nosfni and the 
tippe r end Minn l\ fasti i»<l to tlw fact with ndhtsnt plistrr It is iniuH' 
iRits iir\ to nstniii tin child In pultun^. Ins sliiMs to the shoots ^ 
^Tiiduntid liter ,.Tn'it\ htlid at iht lower tiid willi 1 foot of riihher 
tiibiiip ( t j inch mil ni d diaimfcr) and a w n w pini h wk, is siispi nded 
ifittalxnr tin piluntshtHl Jo the distal « nd of this nihUr tulins 
IS attached a dri]i appiratits, that is a ).)ass tuK, < iiichis in kn^h 
1 inch in icitcnial diimutcr tapirid al tlu lower i ml to hi Vi inch niM'cr 
tuhin„ and fi^hth tittid at the up|Hr end with a riihlicr cork in winch 
are two liolis In oni of tluai Jiolta is inserted a pieii of pli*s tubing 
J inciies loiit, Hid iikIi intenial dnmetir llie rtihlKr tubing fn’in 
the gra\ it> llask is att itlu d to this 4 .I «ss tnlx? Die other hole nets ns an 
air sent Die fnjitrcd lower <iiil of this drip apparatus is fitted with - 
feet of riiblx.r tuhiii^ (Vl inch itilcriiul diameter) to the distal end of 
which a tipirnl „Ia«a noz/le is attached Ihis glass iiorzli is niserfcj^ 
into the upper end of the lumnl mtluter llie flask is tilled with fluid, 
either (1 feo per cent s dine per cent glucose, or liodi d tnp water, and 
the flow regulated In the screw pinch cock 

Subcutaneous Injections — Subeiitniuons mjittioiis of siline are some- 
times pain/td and do mt tisiiilh allow the adtrnnistratioii of sufficient 
fluid Tlic^ rnaj be givui howcecr, if a iias d dhp njiparatus is iinobtain 
able to children in whom abdominal distention cannot be relieved the 
passage of a rectal tidx. I jiml administered b^ rectum, either b> sjnngc 
or a continuous drip apparatus, is seldom retained or absorbed b\ children 

Intravenous Injections — If the dchjdration m of an extreme digreo 
or if symptoms of acidosis arc present, that is, drowsiness and deep, 
respirations (hi perpnea), gtcnle ’> per cent glucose should Ix' injected 
j„/rai enoudij in amounts of 10 c e lor caeli pound of the patient’s wei4‘^ 
j his proccilnrc may he rejicitcd if accessary after from twelve to twenty 



B\CIIL\R\ inSF\rEIl\ I\ CHILDREN 


403 


four hours Otcasionnlh t!u lutrannous injection of 5 per cent glucose 
will not correct the neidosis and the ‘idmiuistration of sodium bic irhonate 
ina\ Ic neccssnr' The latter sliould be giicn tnimrenoudij as a 4 ptr 
cent solution in amounts of 10 t c pir pound of lv>d\ weight Sodium 
bicarbonate b\ mouth will seldim present or euro acidosis and, further 
more, ma\ prodi ce nausea and Abdominal distention 

Technic of Inlraienotts injeetton of o 1 er Cent Dextrose — A gradu 
ated ICO ce gravits flash fitted at the lower end with 18 inches of rubber 
tubiu^ “'/lO inch (internal diameter) to the distal end of winch is attached 
a metal connection adapted to Lner avtiiioC needles a 10 c e Luer sjnngo 
and two short beieled needles of 20 gagt inches in length arc 

stenhred b\ boiling for 10 minutes V sterile 00 to oOO cc flisk of 5 
per cent glucose is placed m w arm water ( 100 F ) for 10 minutes The 
skin oTer the patients rem should bo cleansed is prtvionsU described 
(intraperitoneal injection) The leins m order of choice for nitnvenous 
injections are the arm aeins, the eTUmal jugular ituis tin ftrannl veins 
the foot and scilp leins nud only a* « laU resort the longitudinal sinus 
(provided of course, that the patients anterior foiituicl is open) The 
warm stcrilo glucose is poured into the gra\ it\ fl isk, the air evpelled from 
the tuhin^ and the tubing clamped with the thumb and hrst finger to 
preicnt tho escape of the fluid \ sterile needle is fitted to the stnnge 
snd the tein punctured As soon os blood is aspirated into tho 8\rin„p 
(indicating that the needle is in (be \cm) the svriuge is disconnected from 
tho needle and the ,,rivitj ippiratus conutctioii quicklv in erted into 
the noodle The 6 per cent ghicoso should flow in slcwlt (ate poi 
minute') 

Preinrationof J, Per Cent '^odium Picarb<y»aic for Iniraienous tse — 
Fite hundred cc. of distilled water should be sterilized m an autoclave 
at !.> pounds pressure for 20 minutes or iii casts ot cmergcnct bt being 
boiled for 30 iniiiute« hen the water is eompicteh cooh d 20 gm pun 
sodium bitarbouato if possible from i frrghh opened Imttle lud weighed 
in a sterile container, should bo added Tht resulting 4 p«r cent sodium 
bicarbonate solution as far is cau be determined is alnats stenlo It 
should be wanned to boilj temperature and injected intraieiionsh as 
described in the preceding paragraph 

Intravenous injections of citratcd blood from a donor of the same 
ood group m amjunts of JO cc per pound of body wci^bt bate been 
wiipfieial especially in thoso patients who ha\e filled ti progress after 
t e aeiite febrile stage of tho disease has pissid Onl\ those fitted bv 
speeia training hould p rform blood transfusions If the blood from the 
onor has been found to be compatible with that of the patient (blood 
grouping,) it IS aspirited info suihcient stonle 10 per tent sodium citrate 
o ma e a final dilution of 0 2a to 0 5 per cent of the latter It is then 
injected intraiciiously by the same teidmic as that outlined for the 
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mtn^c^^o^l9 iiijc’cnoii of 5 jx?r cent (glucose Stnoiis re letjons lu children 
ns n nsuU of tnnvfusiotis uith citmtcil blood niv'tr% micommoii 

Quiet and Rest Essential — Kest in IhhI is of coiir o i« intial It is 
frequenth iuoi««nr% lo prcscrilie pinporic in doses of '> to 10 minutes 
after e\(r\ stool m order to nlidc *110 strniiiuiK and tenesmus and to 
insure n (ortaiii ainoiint of «lup The iiuTmium iimnuiit of pare^inc 
gnen daiU should of course d(]Hiid upon the up and size of tin patient 
Asido from piregonc and iiiorpliin, drugs an of but little assistance in 
djscnttrc llisinuth 8ul>carboiiatc> kaolin and ntiiinnl charcoal, though 
Inniiless u iialK do not rdicxi the intestinal scniptoins Castor oil 
cnlomcl and other purgitnes shouM not l»o gmn, except possible during 
the first dftN of the eUsc-ese / ncwinto anil rolomc imejations of smiU 
ntnoinits of wann starch solution, normal edino or 4 per cent smliiim 
bicarbonate often rclicte the tenesmus bj chming out tlie rectum and 
lower colon Innsmucli as dvseiiter\ so «eI<lom liecomcs chronic in children, 
colonic irrigations of taimic acid, and other astringents which are re'ccm 
mended in protneted ci«c8 in adults are not often necessary 

Diet — Ihcn is gre-it duersitv of opinion in rc,.ird to the mtnteflud 
qunntitv of the diet for children suffenn,, from de enters If the patient 
is nau cated nothiiin hut witer should giMii for the first 13 to 24 
hours hen the aomiting has coascel the pitient should bo fed with 1 or 
2 ounces of proliin vulk at 4 hour iiiten ils This amount should then 
bo gradualU iiicreaseel up to 7 ounces at each feeding m aoeordanco 
with tlic calorie reqmrtmeiils of the infant As a general rule, if tli® 
patient is loss than G months of age, he should rccoivo C feedings per 
da\ , if Iwtwoon G and 13 nioiilh« '> f(<dinp,s, and if letween 1 and 2 
ycirs 4 feedings Mhen the stexils ln%t become fewer in mimlior and 
seinifornicd y_ ounce of soiiie mixture of dextrin and malto c inn' l>e 
added to cicra 20 ounces of protein milk This nn\ lie uicrei«cil to 1 
ounce if the stools continue to l«e formed Tour to ( da\s liter, if the 
diarrhea Ins not recurred 1 finling of cow a milk mixture suitable to 
the patient s ago m ly lie. siilHtitnted for 1 fe<?ding of protein milk This 
substitution nny bo rcpeifed cacra other succeeding elnj until all of the 
infant’s feedings consiot of tow’s nulk Cert ds and other articles of food 
max then bo added gradually until the patient rcccnes a diet that la 
normal for liis ago and weight Tins complete change in diet may roquu® 
scTcral weeks Should the transition from a diet of protein milk to oiio 
of a cow s milk mixture result m more numerous stool«, it is ndtisablc 
to return to the protein milk for setenil dats or even weeks longer ana 
then cautiously to reattempt the tnnsition Ornivo juico and coil h'^c*’ 
oil must lie omitted from the diet during the nuif o sta^e of dv«i nfcrj 
Directions for Preparation of Pxxitem (Eiweiss) Milk — ^Jlcat 1 
of whole milk (not ropisteunzed) to 9*1 to 100° 1 for £5 minutes 
Add 4 teaspoonsful of lupiid rennet, stir and leave at roi^ teinperiturc 
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for 1 hour Cut tlio resulting curd into 2 inch squ ires "ind place them 
m a piece of cheesecloth and hang in a refrigerator 214 hours, or longer, if 
iieccssnr\ until the curd is i\ell drained and drj The caloric value of 
this Lurd or junket is 45 calorics pcroimce 

Force the curd from 1 quart of milk (prepared as in the preceding 
paragraph) through a potito ncer then through a sieve covered with 
one thickness of cheesecloth bv means of a plain wooden potato ma her 
or wooden spoon HVhen the curd is thoroUj,lilj broken up suspend it 
in 1 pint of cold sterile water When the curd and water have been 
thoroughly mixed add 1 pint of skimmed lactic acid milk The curd 
from 1 quart of whole milk plus 1 pint of witer and 1 pint of skimmed 
lactic acid makes approximately S8 ounces of protein milk The caloric 
value of protein milk is calories per ounce 

A more concentrated thoaigli somewhat leas constipating form of pro 
tein milk maj be prepared by emulsifying iho curd from 1 quart of milk 
directly in a quart of skimmed lactic acid milk (omitting the pint of 
water) The caloric value of this concentrated protein milk is 22 calories 
per ounce 

Be careful, when wanning protein milk to feed a patient not to heat 
above 100 F as the curd will toughou ripidh Miako the protein milk 
well before feeding the patient 

If the patient is younger than 4 months or is in critical condition 
it 18 sometimes prcfenble to give him 1 to 4 ounces of woman 3 milk and 
1 to 4 ounces of skimmed lactic acid milk at alternate feedings instead 
of a protein milk diet 

To an infant over 6 months of age whose appetite is good, 1 to 2 
ounces of curd (junket) without whey ma> be fed by spoon at 1 or 3 
feedings daily after the feeding of protein milk 

In those instances in which a breist fed infant suffers from dysentery 
the breast feedings at 4-hour intiTVils should be continued If the 
number of stools is excessive, 1 to 4 ounces of skimmed lactic acid milk 
should be given to the patient immediately before each nuramg 

Infants who persistently refuse food and premature infants mav be 
fed by gavage (stomach tube) or by medicine dropper If the infants 
refuse water, * to 4 ounces of water may be added to tho gaiage feedings 
It Avas formerly customarv to wait until the econd week of the disease be- 
fore commencing to givage dy^cnterlc patients who persistently refused 
food It IS possible however that undue deliy lu idnuuistering food 
forcibly may result in such a dfgrcc of malnutrition that the patient 
may tall an easy victim to his dysenteric infection It is probably a 
better practice to administer eien durmg the first few davs a high pro- 
tein buttermilk diet in amounts of 7 j to 100 cilones per kilogram of 
body yyci^ht using a stomach tube if necessary If a patient vomits the 
greater part of his feedings he should bo fed by gavaoC An infant vs 
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less likeh to ^oimf Iiis ^nage fndings if llie stomach tulx, is introduced 
through tlx jjo < I cir pitMWti wl«» Hiii«t Ix tiilip fid for cicral dij*, 
hccaii c Ilf iMUMi or of total lack of iip|Ktitc, it is oftin prcfcnhle to 
coiiccntrite the protein milk In omittiii^ the pint of natrr iisinll} «icd 
HI Its prcpimtion {cnnctntrited protein milk) or to add 2 to 3 per cent 
of «omt mixtuit of dcNtrin and maltose t\cn though the stools ore *till 
numerous 

l)\‘>cntcr\ in cliildn.n o^cr 2 Miirs of ngt is usiialh mild and a 
nholc milk diet IS often pri crilnd for the first four or h\c di>s rgg*, 
cereals, hrntli hk it and fiiialK gniii %Cp.ttnhlrs art thin griulinlh nddetl 
Iloncatr, in sciert infections m tliildreii o\tr 2 Mars of ape, the diet 
should he sniiilir to that onthmd uInhi for infants 

Iho proffiiosis of eh fiittn in cliilelnii is much more grave than in 
adults Ihc litter rireh sutciinih to I lexncr infections and the adult 
mortality in Shipi d\s(i[ttr\, in tins comilrv at h i«t, is not high In 
children undtr 3 %( irs of ape, lioutitr, the morlnht^ e\cn m Hesner 
infections is o\tr 30 per cent Unde r the a^st* of 12 months the jnortaht' 
Is 4 I per cent If p itients, who have mild infections and wlio pi«8 a few 
blood tinged stools for one or two dins are t'lclndeel the nlortnllt^ is 5'' 
per cint The presence of nijlniitnlion, prtMons nitestiinl disturbanccSj 
pnouinonia and rickets increases tlic^mvite of the prognosis The avc^ 
age ace of the tluldrcn wlio suffer from eh entcre is 10 month*, which 
would com to indicate that infants arc \crj 8u«ceptil1o to this di«ei e, 
for all apes arc more or k s ce]ualK exposed to infection 

Bieillarv d\«ontor} is apparently spread ha flies, contaminated fingers 
and mild unrccopiiizcd adult ci«es Inasmiicli ns Hexnor eh«entor} »» 
adults maa guo n o to hut n sh^vlit diurrlien for onl\ twenty four hours, 
It IS possible tint miiu infants are mfccteel from such ca«cs Although 

adult eh sente ry cirmrs arc not iiifreciuent tlica are extremely uncommon 
amoot, children Da entera is acra rirch di«scminntid from a central 
a\ itcr supph or a diir> "Milk Jiowcaer is frequenth infected in the 
individual homes by flics and careless handling Dvscnftry is compara 
tiaely rare among breast feel infints and among those aaho receive milk 
that has been boiled directly in the luirsiiig bottles 

Prophylaxis — Inasmuch as the treatment of ih«cnfcr\ in inf nits has 

Titrt, TtdwccA\W'mortalaly,it3prcvewt»>na^iiTOya\a'n’iyivwtawt lu 

ocul itions avith sensitized dysenterv \accme?3 have Iiccn successfully u«ed m 
the prevention of (h®entery amon^ treiops, but thev Invc not as act been at 
tempted 111 clulelrcn Infanta and tlieir foot! must alwaas be protected 
fiom individmls who have diarrhea, regardless o^it® ebancter, as well 
as from flics Tbe disease both in adults and cliildre^hould be reported 
to the health authorities ami quarantine instituted uri^^il three negative 
stool cultures at 24 hour intervals are obtained Jf a normal child cannot 
be breast fed, bis milk or milk mixture for the whole day sljDuld be divided 
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info tlif* requisite number of feedinps 3" ith fctilinp; should lx poured 
into a ciciii nursiu" bottle Xhis should bt plugged with non ab'^orbent 
cotton All of tilt bottles should then bt placed in a pan of cold u iter 
which should be heated to the boiling point ind held there ten minutes 
These boiled bottles of milk, should then be kept on ice until needed An 
infant over T months of ago r« tiling boiled milk requires a table 
spoonful of orange juice and a tcaspoonful of oodliier oil daily to prevent 
scuny and ricLtts 
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BACTFItlAT FOOD IM'EOTIONS 
1 UN»HT C DiCKSOV 

Introduction — It is proljiKlt' that more disc'tsp is oontrnctcd fhroii li 
the conainnptinu of food and drink thou through nu' other medium, nm] 
the diseases whicli mnj lx? thus octiuirtd arc mimcroiis and snnt J 

To suinninrizc bricfl\ 

E^ecssno consumption of uholcsomc food maj lend to immediate 
distress and to ultimntc obesity or otber chrome metnbohe disturbances, 
nbi.rc'is the effect of insufiicunt food is mauifisted h\ the rarious phases 
of mnlnutrition 

Improperly bilnncod diet consistin/r of pood food in winch the vita 
mins arc hiking, or in uhich thc\ hue l>oin dt sfrn\od h\ improper prep- 
aration, may lead to the onset of the 80<allp«l insuffleionc\ disoasis scurvy, 
pollngra, bpribcri, etc 

Foods which arc. wholesome to the majority of people mas cause dis 
tressing allergenic symptoms, urlicarin, asthma, etc, hocui«c of some 
peculiar idiosyncrasy or eciisitizntion of certnm individuals 

Foods which nro originally wholes«imc »i n become harmful bicau'i' of 
the addition of various chemical substances, citlier deliberately for their 
prescrvatiTo action or accidentally during the process of manufacture 
and preparation 

Poisonous fish, occurring especially in the tropics, or poisonous plant®, 
such as certain members of tho mushroom family, may be mistaken for 
edible forms and emso serious illness or death 

The tissues of animals yvhich harbor ccrtsin animal parasites such 
as tnihina or tfcnia jnsy bo the moduiin through yvhich human infection 
with these parasites ig acquired This ja especially hablo to bo the case i 
the meat is not thoroughly cooked before it is eaten 

Tho tissues and milk from animals yyhich arc suffering from certain 
bacterial infections may bo tho medium of transmission of these mfeitious 
to man 

lood which 13 originally wholesome may hi come containinatcn 
rnthopcnic bacteria through being handled by persons yvlio are Buffonng 
408 
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from certain bacterial infections or who are bacterial earners, and so 
transmit the disease 

Preserved foods which have been imperfoctlj sterilized and which 
happen to have contained spores of the Bacillus botulinus may become 
contaminated with the botulinus toxin and be the cause of botulinus intoxi 
cation 

It at once bpeomes apparent that the majority of the illnesses just 
enumerated have nothing whatever in common except that they may be 
produced or transmitted bj materials which are consumed is foods, and 
there is no term which can he priperly applied which includes them all 
The u'se of the term ptomaine potsoniiiff » describe these cases should be 
discontinued for reasons whidi have been discussed m another chapter 

The terra food poisoning has been detined bj Jordan as including the 
occasional cases of poisoning liom orguiic poisons present in normal 
animal or plant tissues the more or less injurious consequences following 
the consumption of food mto which formed mineral or organic poisons 
have been introduced bv accident or with intent to improve appeirances 
or kccpin^ qualitv, the coses of infection duo to the swallow tng of bac 
teria and other parasites which infest or contaminate certain foods and 
the poisoning due to dcletenous substances produced in food by the growth 
ot bacteria, molds and similar organisms It is the purpose of this and 
the succeeding chapter to discuss (hose types of food poisoning which can 
bo desenbed as bacterial food infections and food intoxications 

The use of the term basUruil food infection is in itself mislending 
because, strictly speaking it should include all instances where bacterial 
infection is transmitted through the medium of food This would include 
many cases of tvphoid fever tuberculosis, anthinx, streptococcus and van 
ous other infections but thc<c are usually spoken of ns food borne infec 
tions whereas usage has restricted the terra food infection to include only 
that group of acute gastro-mtestinal infections which is caused hj the 
parafvphoid entenditis group of bactena The symptoms which are pro 
duced bv the«o bacteria are very characteristic and arc alwsys produced 
by the ingestion of contaminated food 

Incidence — ^The incidence of food infections m the United States is 
not known since, with the exception of botulism which is reportable in a 
few stales food poi omng is not a reportable disease in this country 
It 13 impossible to establish the dis^osis without extensive laboratory 
investigations and, in the grent majority of instances, no laboratory 
studies have been made Jordan, during a period of two years collected, 
through the press-clipping bureaus and other sources records of 375 group 
and family outbreaks which were said to bi food poisoning m which 
5 238 persons were involved, and he concluded that probably several 
thousand outbreaks occurred in the United States during a year 

It must not bo forgotten, however that many cases which are alleged 
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BACTERIAL FOOD INFECTIONS 
Einjst C Dick<<on 

Introduction — It 19 proliaMc tlmt more di«oa«p is contracted thronch 
the consumption of food and drinL tlmii llironcrh n»' oflier mcilmm, and 
the di«cn es winch imj lie tints ne<inirc«l nrc nunu rons imd varied 
To summarize ltnefl\ 

Etccssito consumption of wholesome food mnj lend to immediate 
distress and to ultimate oUsitj or other chrome metabolic disturbances, 
whereas the effect of insufBcicnt food is manifested b\ the various pha cs 
of malnutrition 

Improperly balanced diet, consistinjr of good food in which the vita 
mius are lacking or in which tho have l)Con dc^troied h\ improper pn-p" 
nration may kad to tho onset of the so^alled nisufficieiica diitases, Bcurrv, 
pellagra bonbon, etc 

Foods which arc wholesome to the majority of people maa cause dis 
tre«aing allergenic symptoms, urticaria, asthma, etc , hecau«o of «orBe 
peculiar idiosyncrasy or sensitization of ccrtarn indniduals 

Foods which nix, originally whole oiiie max liocoiiie harmful bccau«c of 
tho addition of various chemical suhstances either delibcrnteh for 
presemtive action or accidentally during the process of mamifnclurc 
and preparation 

Poisonous fish, occurnng cspccinllx in the tropic®, or poisonous plant , 
such as certain members of tho muslirooin family, max be mistaken for 
edible forms and caii®o venous illncas or death 

The tissues of animals xxbich harbor certain animal parasites such 
as tnchina or ttcnin may bo the xaeduint through which human infcctioa 
xxitb those parasites is acquired This is especially liable to be the case if 
the meat is not thoroughly cooked before it is eaten 

The tissues and milk from nninials xxhicli nre suffering from certain 
bacterial jnfecUona may be tho medium of tcwnamission of these infections 
to man , 

Food xvhich is originally wholesome may hocomo contaminated witn 
pathogenic bacteria through being handled by persons who nrc suffering 
408 



ETIOLOGY 


411 


later qive rise to a nnrledlj alknlme reaction They rednoo neutral red 
hut do not form ludol nor liquefy gelatin ’ (Toplti, Moir and ilson ) 

Final differentiation can only be accomplished by agglutination and 
absorption tests 

The majoritv of Cenmn iiivestioators rtcoguize but two subgroups m 
this large group of b ictena, one consisting of B eutcnditis and the other 
includiiir, B pirat^pliosus P, 1> ftcxtr\ckc and li suipt tifer ill of which 
they believe to be identical but many Bntisb and American authors agree 
tint B pnritvplinsiis P and C smpcstifer tan b< diffcrcntiitcd l>v ag^lii 
tination and absorption tests and dcatribe three subgroups B enteriditis 
B paratvpbosus P and I> Miipcstilcr of the British authors do 

not bclicvo that the true B paranpbosus P is eitr ob«crxtd eaccpting in 
cases of paratyphoid fever which are very similar m tbcir course to 
tvphoid fe\er, but dcseriK as B aertrveke tlit or^im«m which is the 
causB of manv ca«e5 of food poisoning Tbc cultural chanctenstKs of 
P aertracke arc identical with tho c ot parataphosus P but according to 
Savage they can be differentiated b\ a^lutmation and absorption tests 

The nomenclature of (he aaruuiN bacteria btlonguio to this group 
18 , therefore very confusm,, and much work remains to be done before 
the relationships of tho various members ol the group arc understood In 
a recent attempt to accompli L tins result Toplca Mcir mJ ^\llson in 
a nport to the Mtdical Research Council of Oieit 1 iitain conclude 
that the relation which ttists between B enteriditis fOaoitncr) and 
many of the members of tbe paratyphoid and auipestifer efoups is similar 
to that which eaists between th» scnologicalh differentiated subgroups of 
meningococcus and of pneumococcus 

There has also been much discus lOU as to whether the members of 
this group of bacteria form true toxins Oue group ot woikers cliieflv 
German imostigators have described the occurrence of trup soluble toxins 
in the filtrates of broth cultures but other investigators including British 
French and ome Germans hiat hem imatlc to demonstrate them 
Fcker in 1017 reviewed the whole subject and reported that in cultures 
of some strains of Ii jaratvphosus P he had been able to demonstrate toxic 
substances which resembled true toxms in that tbev proiluccd constant 
pathological effects and timnlatcd the formation ot epeiific antitoxins 
3fore recently Posenau Las reported that Vronovitch working in his 
laboratory, found that some strains of tUi enteriditis group produce sub- 
tances in the filtrate which arc toxic to guinea pigs and mien when 
administered by wibcutancous injection but that they are not even 
irritating when administered b> mouth The symptoms which are pro- 
duced bv injection however, in no wav rc<iemble thosu which are charac 
ten^tic of true food pois< mn^. 

Some investigators believt thit toxic <»nbstince8 are contained as endo- 
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to l)C cn®C3 of food poieonui" arc, in fict, not cormfh »lifl{jno«cd Geijrer 
Ins lettnth iincstip,itc(I 147 oiitbn iks of alleged food poisoning m 
^vhich 1 >78 persons li id l>een inrnhtd, and lie found t)mt in 113 outbreaks 
there w is no ciidiiin that the illiuss had lx in food poi oniii^ but that 
tilt facts {Huntdl t(i other «li cases and conditions In these outbreaks So 
persons dud of uiiieh onh 4 wort exaiiiiiud jx* tmorttni, and m 3 of the 
4 Cl cs flu ori"iinl ihuonO'O (foo«l |•ol■^olllltp) «ort coinpicteh nfuteJ 
or chan^f d ’ 

It IS 1 i^hh disirihlc tint prcitcr cire lio exercised m arrinng at a 
diagnosis of fixid jKiisoniiij. and that the ii«e of tlit term plomatne poiwn 
till} whioli 13 too oftni sMioiixnioiis with not dinijnnml should be climi 
nated from the list of possible diagnoses hen there is reason to believe 
that nil oiitlin ik of illni s is ftMul iiifictioii or fixid intoxuatioiif the aid 
of n well-<(]uipptd 1 ilmraton should l>t udisfid mid t luful enminatioa! 
from flit labonton as vtll as from the cluneal and epidemiological as 
jKtts shoul I bt tiuidc btfoTt n tUhiiitt diviiosis is riachcd The Ubori 
tones of tilt state boards of lu ilth mi!! nlH-iss looperatc in the solution 
of these prohltms 

Etiology — The fir't of the pnrifiplioidtntenditi« group of bactena 
MIS isnUtid bt Oaertiur in l^SS at Irinkmliau eii m Germ'in'j ^bere 
more than fifii por«<>n3 Ixeiiiu il) nftir citiiiij the flesh of a cow ivliicli 
had lieen 8hu„htorc<l httnii t it was sufTtrin^ from ih outcry Irom 
till spliin of out Miiitij, mail mIio dit»l and from t)»o ti««iies and contents 
of the into tnu of tin cow, Gacrtntr i olated an organism mIiicIi mss 
ogt-iiic to certain aminids and mImcIi he named Uacitlus cutonditis 
SjiKO then there hast Ueii mini oiithreiks of fooil poisoning m Tnrious 
pirts of 1 uropo and Greit Itnlaiii, and a fiw in the United States 
where the bacterial ciiise Mas sIiomu fo bo an organism of the same 
general t^pc 

Ihcro 1ns been much di«ciission as to what bictcna should I'C included 
111 the parat\phoid-ciiteriditi8 group and tlit question is b\ no means 
cttlcil at the pro ent time J1 inj bictcrn of similar tipo, some of them 
jntliogcnic and others apparentU non pathogenic, ha'c licen recovered 
from the tissues or excreta of sitk md normal animals and fowl of dif 
ferent species, and it is not jtt known what rtl ition, if any, exists between 
them 

kll the members of tho group have certain characteristics m 
common 

‘ Thej ore all Gram negative, short bacilli witli rounded ends which 
do not form sports The majority of them are motile Thej ferment 
dextrose maltose, mannife xilose and riiamuoso with the formation of 
acid and gas, but do not ferment lactose siecharo«e silicin, raffino e, 
dcxtnn nor miilin They produce transient acidity in litmus milk but 
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Ut£r ^ivc iiat to mirkfdlv aUwjlme lenotion lliey reduce neutral red 
but do not form indol nor liquefy ^elatin {ToJ>!e^, l\eir nnd Wil on ) 


Final differentiation can only Ije aceomplislied b\ agglutination and 
absorption tc^t** 

The majority of German nivestigators recognize but two subgroups in 
this largt group of bactcri i, one consisting ot B enteriditis and the other 
including, P parit\phosus P B atttr\ck€ ami I suipcstitii ill of which 
they believe to be identical but nan} British and American authors agree 
that B parif\plios\is P and B snipi tifcr can he differentiated b\ ae^lu 
tmation and absorption tests and dc cribe three sub^ioups B enteriditis, 
B pintephosus P and B swipe tifer Some of the British authors do 
not I'clievo that the tnie B pantyphosus P is ever ob erved cxceptim, in 
cases of paratyphoid fever whicli arc very similar m their course to 
typhoid fever but describe as B lertrvcke the orp,ani8in which is the 
cause of many cases of food poisoniug The cultural iLaractcristics of 
B aertrveke are identical with those of pintvpho ns P but according to 
Savage, thej can be differentiated bv agglutination ond absorption tests 

The noinouolature of the v inoiix bieteria b< louring to this gioup 
IS therefore vert confusing and nuich work rejn'iins to be done before 
the relationships of the yariows members ot the group sre understood In 
a recent attempt to 'lecoinpli li this lesult Toplev, ^\elr ind lUoii m 
a report to the Jtedieal Research Council ot Greot Liitain conclude 
that the relation which evists between B eiUenditis (Ciertner) and 
niany of the members of the paratyphoid and suipestifer groups is similar 
to that which o-^ists between the senologtcallv differentiated subgroups of 


meniagoeoccus and of pneumococcus 

There has also leen much discussion ns to whether the member^ of 
this group of bacteria form true tovina One group of workers chiefly 
German investigators have destwibcd the occurrence of true soluble tovins 
m the filtrates of broth cultures hut other investigators including British 
reiich and some Germans have been luiiblt to dcmonstrifi, them 
c er in 1917, reviewed tht* whole subject and reported that m cultures 

0 some strains of B paratvphosns p he had been ible to demonstrate toxic 
su stances which resemblctl true toxins m that thev produced constant 
pat 0 ogical f Sects and stimulated th< formation of «pecitic antitoxins 

1 ^ Posenau has reporteil that Vronovitch workin-, in his 

a ratorv found that some stnins of the enteriditis group produce sub- 
ances in the filtrate which ire toxie to guinea piffs and mice when 

a mmistered by subcutaneous injection, but that they are not even 
ini ®hng when administered by mauth The symptoms which arc pro 
uce y injection however, in no wav resemble those which are eharac 
tenstic of true food poisoning 


ciome investigators believe 


thit toxic substances are contained as endo 
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toTina \Mtliin the bncfcrin and that thcj nrc libcrutcd when the Inctoria are 
slighth iiiifid III the les^ well-cooitd jHirtiona of mfcctctl food, but 
this has not ln'tri fiilK c«tal>li«lied and is deincil h^ others 

All obscricrs who haw descriUd toxins in this group of bacteria are 
agreed that the\ are rclati\pl\ nsistniit to heat and that thci will remain 
potent after exposure to dtgrets of heat that will de«tro) the living 
bacteria 

It has Ixcn suggested that various other bictern, B protein, B 
fiecalis alcaligcnes and e\eu B coli inaj be responsible for outbreaks of 
food uifeetions espocialK when the fooil is coiitainimtid with enormous 
niinibcrs of tho bictena but the more recent lu'c tigstions do not appear 
to supjiort this supposition Tlit oiilt hittcna wliieh haio l>ccn proved 
to bo the cause of food infections of the tepc under discussion belong to 
the pantjphoul entoriditis group 

Sources of Infection — I he inajontt of outbreaks of fooil infections 
of tins tjpo are protliued hy tlio consumption of fowls of animal ongm. 
particulirh tho e obtained fioni ho^s and eittle nlthoiigli a few have 
been described whore aegclaWo foods, fowl, fisli and shellfish have been at 
fault It has not Itcen possible to draw am gciieril conclusions concern 
mg the source of infection from tho outbreaks which Into occurred m 
tho United btates bocau c of the small numlier wlucli hate loon thoroiij,hl} 
mvestigatod but larger groups of ci«c3 have lx in iiucstigatcd m Oreat 
Britain and in Luropo and from these certain outstanding facts have been 
established 

According to Satage the great mnjoritt of outbreaks has been pro- 
duced bj the ingestion of meat or milk from <lisoa«id dome tie animsls 
or from animals which hate siirviteil an infection and are still carriers 
of virulent pithogciiic bacUrn B entcriditis is a coniinoii cause of dj ca 
terj in cahes and of gaslro-cntcntis mastitis and abscesses in cattle 
llan^ cases are recorded where the infection with this organism has been 
dcfiinfel^ triced to tlie milk of cows which were siitrcnng from B enter 
iditis infection of tho udder, and others to mcit from cattle which were 
affected with gnstro-eiitcntis or nbscesses licfore thet wen shiighfcrpd 
So frcqiienth has this been true thst some public health authorities 
advocate tint all susceptible animals should hr obsened b\ a vettrinarisn 
for «cvcral dni«, and should have their temperature recorded before thei 
are passed ns being fit for slaughter 

Some cases are recorded where meat obtained from animals which 
were apparentlv free from disease at the time thov were slauglitercu 
I)ecanie eontuniinted with JJ entenJitis before it wis consumed and was 
the medium tlirougli which tho infection was transmitted to tlio&e who 
nte it Savage htliovcs that these cists arc iiuusual and docs not agree 
with tho German investigators who believe that normal animals maj bo 
earners of tho pathogenic bacteria He suggests that the probable cau«c 
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of contamination in these in^taneeb is through lack of cleanliness in the 
abattoir or through handling by persons who have recently been infected 
and are temporarj earners O Kelly has reported an entenditis outbreak 
of considerable size whero the infection was transmitted by milk which 
had been contaminated by an attendant who had recently suffered from a 
mild diarrhea 

B suipcstifer, which the Germans believe to be identical with B para 
typhosus P lb also a frequent cause ot food infection in man, and is 
commonly tnconntered as a aecondarv invader in hogs which are auffuunj, 
from hog cholera The msfanees where food infection has been dircctlv 
traced to ho^jS whicli were suffering from hog cholera are infrequent hut 
a considerable number of outbreaks in Great Britain have been shown to 
be duo to infection with B aertrveke which is the name the British have 
given to B suipcstifer of human origin 

B paratyphosus p according to Savage has never been observed 
eveept in persons suffering from food infections or in persons who have 
recently recovered from the infection and are temporary or chronic 
carriers The source of contamination of foods with this organism except 
through human carriers, has therefore tot been demonstrated 

The importance of human carriers as spreaders of food infection 
has not been fully determined Only in rare instances has B entenditis 
been encountered in human beings except in persons who were suffering 
from or had recently recovered from an entenditis infection and it is 
probable that human earners play a ven small part in tin distribution 
of infection with this organism B paratvphosus P and B aertrjeke, on 
the other hand ha\e only been found in human beings and it has 
been demonstrated that chronic earners max remain an active menace 
for a considerable time after they h no recovered from an intection 

There are very few instances in which there is evidence that the infec 
tion was transmitted directly from one person to another 

In practically all instances where infection has occurred the food 
which w as responsible had been msufficientlv c^ked In Gaertner s orijj 
inal report it is stated that 3t persons who ate only cooked meat or soup 
remained free from illness and since then there have been many instance^ 
recorded where persons who ate tho uncooked fooil became infected 
w hercas tho e who ate it after it had been cooked remained m good health 
There aro instances however, where left-over foods have been respons 
iblo for transmitting infection althoitj-h that portion of the food which 
was consumed when it was first pr pared had not caused am illness 
One possible explanation for this is that the raw food may have been con 
taminatcd but during the process of cooking all but a few of the bacteria 
were destroyed so that in the freshly prepared food there were so few 
living bacteria that the body was able to resist the invasion , m the interval 
which elapsed before the left-over food was eaten, however the bacteria 
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ttlnch siirnvtd the oKikuip had roprodHcc-d m <5iicli nnml-ors thit the 
food bcciino lii^lih iiifectinua Another cxplntiiitioii la tlint after the food 
^^n'e coukttl It Kx nut tontniiiinntid through bciiif. handled li\ a linraan 
bictcnn t erntr or from contact with other contiiimnafed food 

Seasonal Pistribution — fhe ninjoritN of ontbruks of food infection 
occur dnniip, the summer months when the hif^hcr (empentnro facihlntcs 
the rapid reproduction of the hichrm in the iiifictid foods This is the 
rerer c of wh it is ob ersed in IwtuU m, wliicli is n poi oning produced 
b% <!j>oihue in pri«crccd fooils and occurs with j^rcitt t fnqiuiicv during: 
the winter inoiitlis when fn^h foods arc not so readily n\aihble 

Pathology — 1 in ri is no elinricteristic lesion h^ winch infection with 
the pTrnf\p!ioid entenditis group of hictcrm imj lie identified, and the 
patludogu nppearnnee of tin ti«sn<s in futnl in«cs mn\ lx insignificant 
whin innipired with the iMrit\ of the s^anptoms of the piticnt kforc 
dc itli \c\crtlirl( <js, lucrops' «hould lx pirformed m all fatd et'cs 
wluro food poi oning is suspected, lu order tlint oilier <lemon«tnble eiu«cs 
of dntli line be txcliiJod or that the diapiosia of food infection inaj bo 
cstnblidud \)\ Inc tt ri(dOe.ic examination of the tissues 

The moet frequent <lenion«trnhle ItMon^ of food infection arc 
ttiuo and tdiimi of the tro*int<xfiinl imico i, jniiictate hcinorrlitccs 
tecliMiin cs ill the w dis of the tract, oeti«io)i i) slonghiiin and ulceration 
of the mneos-i in more (ccre < »«i«, Inpcremi i of tlie adjomin„ M»CLra and 
clond^ swelling of the hrer and kidneys riic sjdeen is n>nall 3 conge toil 
and mas Ixi <n)ari^cd 

Jliero eopic examination of the ti«sncs inn\ show cloud} swelling 
dosqunm ition of the epithelial striiclnres of the muoosa and often round 
cell infiltration and microscopic hcinorrhagcs thronghont the ti® nes 

Symptomatology — The »} inptoinntolop of food infection is cssen 
tially that of a serere gnstro-ontentis with nan cn \oiniting puns in the 
abdomen and dimhcti The onset is nsnalh sudden and oeenrs in from 
SIX to twchi hours after the contumunted food is eaten, although Snage 
records that in his senes of outbreaks in Gnat Britain the tune of onset 
\ iried from oiiej-hnlf to forty hours after the euisitne me il Those 
lUthors who belicee that a Mnilonl toxin is produced the bictena oi 
this gioiip explain this marked xanahilit} in the incubation period of the 
illness b} issnmiiig that, in those* iiistnnces wlien a qnniitit} of toxin is 
ingested with the infected food, flic onset of scnipfoins occurs earl}, 
where IS if but little or no toxin is presi iit the symptoms an elelaied nnti 
the bictcria can manufacture sufficient toxin witliiii the liodv to cuisc tho 
illness 

There la a wide variation in tlio seventy of the SMiipfoms m dimrent 
outbreaks of the infection and among the dilTercnt MCtims of a ‘■inglo 
outbreak, all degrees of illness being met with from a mild iiaiise i, ^^idi 
or without vomiting or diarrhei, winch is so slight that the patuiit does not 
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discontinue His work, to a severe gastro-enteritis ns-sociatcd with signs 
of shock which results fatally within twenty four or foity eight hours 

Diarrhea is the most constant ftature of the infection nid is associated 
uith cramplike pains and more or less tendcme&s in the abdomen Oe 
casionally the abdominal pam miv be the hrst indtcitiou of illneas The 
diarrhea is severe and profuse in the early stigts the stools are offensive 
but liter they become more witerv and of a greenish cilor In severe 
cases thej may contain fresh blood Tenesmus is common and frequently 
severe 

Nausea and vomiting are less constant In one of the lar^i outbreaks 
in England, they were noted m 75 per cent of the cases, but usually 
thev occur early and mav be sent*' In the moro scveie cases the 
vomiting may be peiaisttnt and the vomitiis may contain blood Exces- 
sive tbirst IS a constant svinpfom 

In some cases the onset of the gostro mtestim! svroptoms may be pre 
ceded by headache and occasionally there mav bt in initial chill Head 
ache dizzme s vertijO and depre sioa are cJnricteristic of the infection 
and la the more severe case the patient is usuallv restless and appre- 
hensive often suffers from insomnia and mav even be delirious In the 
most eevete casea the patients show all the charaetcrutu-s of traunutic 
shock and mav pass into a state of coma before death "Manv children and 
omc adults have convulsions 

In the milder cases there mav be no fever but m well mirked cases a 
rise in temperature to from 100 to 103 F is usuallv noted within a few 
hours after the onset of the illness, and m tb( more severe ci es the t(m 
perature may rise as high as lOo F Occasionalh there miv be rigjrs 
The presence of fever is one ot tiie earlier differential points in the diag 
nosis from liotulinus intoxication 

The pulse m mild cases may not show much variation from normal 
but m more BPvere ca C8 it is common to ob trve a rate of from 100 to 120 
or even to 160 per minute depending upon the seventv of the infection 
In the most severe cases the pulse is identic il with thit observrd in shock 

A most striking feature of the more severe infections la tlie extreme 
prostration of the victims This appears earlv is constant and usually 
persists for a long time making convalescence slow md tedious There 
may be cramplike pains in the muscles of the, extremUies 

The mouth is dry and parched the tongue is coated and the breath is 
offensive In severe cases with hock the ho ly is bathed in cold sweat 

In some outbreaks espocialh tho e in which the illness has been tr ms- 
mitted bv fi h or shcllfi h there is a general ervthenn or urticaria «ome- 
tiines so severe as to result in desquamation Herpes labiahs has been 
deaeribed in a few instances 

The duration of the illness vanes greatly depending upon the seventv 
of the infection and the identitv of the infecting orgain m In the mildest 
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ca'09 the patient maj he practicillj well, except perhaps for some weak 
ness, within twenty four hours after the on«ct of his illnc«3, but m the 
most SCI ere ca-^cs tlierc may he a fatal termination within twentj four to 
fortj-eight hours In the umjontT of instances, however, the febrile 
stage persists for not longer than one to three On^s niul the patient gradu 
alh rccoMrs liis strength Occi9ionall>, wlicn IJ parat^phosns P is the 
infecting organism the illness maj he protracted and run a coiir«e which is 
prncticallj identical with t\phoid fe%cr 

Rccoecrj is often complete hut not infrequently a gastrointestinal 
irritability persists which inn% hccoioe chronic In some instances there 
appears to Ik' a peculiar In popsensitircDCss to spoiled foods which may 
last for years 

Mortality — Rcliahlo mortalitx <itatistiC3 arc not available m the 
United Stitca hccnii ( of the limitcil nnmhcr of instances in which com 
plttc in\cstigit!ous !ia\o Ucii recorded, but Sft%agc reports that m the 
outbreaks m Groat Untnin, in which bacteria of the paratyphoid-cntcr 
iditis group arc known to haac been the cause, the ca«e mortnhtv rate 
was 1 47 per cent Tlit mortality rale in Great Britain is very similar 
to that reported by ilaycr in the German literature 

Diagnosis — Tlic ilingnosis of bacterial food infections and the recog 
nition of the food wliicli is at fault mny bo attended with considerable 
dvfficnUv \\ ben a number of persons who have dined together or who have 
partaken of some common article of diet are all «cued with niu«cfl, 
vomiting and diarriici, there is strong indication that food poisoning 
IS the cau«c of their illness and it is usually not dilhcult to form some 
conclusion os to what particular food was responsible IMion only one 
person becomes ill, however, particularly if he has not partaken of food 
other than that consumed by otiicr people, great care should be eicrci’cd 
m arriving at a diagnosis and food infection should not be diagnosed 
until all other possibilities liavo been excluded 

Sudden onset of nau«ca and vomiting assoented with cramps in the ab- 
domen, more or less fever and prortration, occurring within a few hours 
after the ingestion of food, is not pathognomonic of bacterial food infec- 
tion Any acute abdominal condition, appendicitis, cholecystitis, chole- 
lithiasis, gastric ulcer, etc , certain chest conditions, pleurisy or angina pec- 
toris and other acute infections may ptodwee sy mptoms of a similar nature 
and must bo excluded Hams believes that the occurrtiKc of constipation 
instead of diarrhea may be taken as a mark of differentiation between 
these conditions and food poisoning, but that cannot be taken as absolute 
bee luse early and persistent constipation is characteristic of many cases 
of botulism 

In. all cases where food infection is suspected, laboratory assistance 
should be obtained and a diagnosis of food poisoning should not be made 
unless the characteristic laboratory findings can be established 
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Treatment — Food infection is a disease, of limited duration and tbe 
case mortality rate is very low It is essential however, that the patients 
be kept in bed and as quiet as possible The administration of opium or 
any of its denv itivea in tbe earl} stages of the infection is contra indicated, 
except in those cases where the symptoms of shock must be combated, b>^ 
cau^e it 13 necessary to elimin ite the infected tood from stomach and 
intestines as soon and as thoroughlj as possible After elimination has 
been accomplished symptomatic and supportive treatment are indicated 

Kegardless of whether the patient has vomited freely the stomach 
should be emptied and thoroughly wa bed at the l arliest possible moment 
to eliminate all portions of the infected food which niiy remain The 
method of choice is to pass a large stomach tube in which several openings 
near the end and the Inmen are large enough to permit the passage of 
particles of food and to wash and rewash with warm water until the return 
18 free from anv food rcmnanls Some authors prefer the addition of 
boric acid, 1 tablespoonful to the gallon U cause of its antiseptic action 
and others recommend soilium bichlond 2 heaping tablespoonfuls to the 
galloQ) hut the most impoitant thing is to continue lavage until the 
stomach lias been completely emptied 

In case a tomach tiibi is not available or where because of persistent 
retching it is difficult to retain it m position, copious draughts of luke- 
warm water which contains sodium bicarbonate or «odium chlond mav be 
given to induce vomiting and should bo repeated until all particles of 
food have been removed from the stomach Apomorphin or the usual 
emetics, ipecic mu«tard water tartar emetic etc may bo gueu but 
are not to be preferred because it is the thorough washing of the stomach 
which la desired 

The bowel should also he cleansed as thoroughly as possible even 
though there has boen free diarrhea This may be accomplished by the 
administration of oleum ncini or niagneaium snlph ite, and by tbe ad 
ministration of lar^e enemata of warm water frequently repeated When 
gastno lavage has been completed the oleum ricini §ss to §'> or mag 
npsinm anlpbate jss to 5^ saturated solution maa be pissed into the 
stomach through the stomach tube before it is withdrawn By many 
clinicians castor oil is preferred to Epsorn salts because of its econdari 
sedative effect upon tbe intestine 

Some authors recommend the administration of calomel in divided 
doses gr 1/10 every 15 minutes until ^ to 1 gr has been given, to be 
followed in 4 or 5 hours l>y a mild sjime but this requires a considerably 
longer time to be effectual and for that reason the castor oil or Epsom salts 
IS to he preferred /( is important (hat no laxatiis should he administered 
hy mouth until after the stomach has been thoroughly noshed 

The application of a mustard plaster 1 part mustard in 4 of flour, or 
of an ice-bag over the epigastrium will often give relief from persistent 
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iniisca, niid a Hr^tr imi hinl phstcr o\tr tlic wliok aWotncn, tiirpcnlint 
'itujics or n Imt water md in controlliiif^ nlxlominal pain 

J^au Cl mill AOinitin^ ofttn >»M to the ailminl’itrntioii of Hand liquiiU 
such ns blrlo^ water or nlhnmin iter, pueri in small quantities at fre- 
quent intirMil , 1 tea poonful c\er> I** miimtcs or VI hour 

It should (ignin be empha^t rd that the adminidralwn of ojnum or 
any of tlf dent at lies m the enrhj dage-tof the (U*ca<<e ts didtnelhj conlm 
indicated 1 linnnntion of the iiifectcil fixMl is cs intinl and, until the 
bowels lin\c Ihcu thorou^lilv cli in e«I, opiates «!ioiil<l not I>e giien 

Diarrhea iim ica c when the lioweN are thoroiif^hU ei iciiated, but not 
iiifrcqueiith it peisi ts ami is iliflieiilt to control ]li«niuth subnitrate 
or sifhr.ill ife pr x\ci(r\ I or J lioiirs, jiin\ pne relief, but if (he c fail 
the addition of 1 ti ispoonfnl of tincture opn cimplioratn evm hour will 
u<ualh control it Smie nulhors a(hi<c the administrition of salol, gr t 
eiorj 4 hours, ns an aid in intestinal antisepsis 

Di tre «in^ thirst is a coiHfnnt fciinre of tJie more severe e.i cs of fc^ 
iiifoctiona, and is iiidicative of pirtial eliliMlrntion of the ti sues It U 
po« ihle tint in imlderea«i8 siiflicient fluid mav lo tnben h> month or that 
tlio Mnrjiliv drip ina\ Ik* tidor itcd, hut in more pe\ i re cases neither method 
of adiniiiistritinn of thuds is avaihihh C nckrd ice dot's not tisnallr m 
ditco aomitinp and m n lie pnen froclv, but in tlie more severe cases it ja 
impossible to adtniiiisKr snflicionl fluid except bj intravenous injection of 
iiornul silt solution or bv hvjiodirinoclvsis 

In severe cases tlie nsnnl svniptoms of shock niaj br encountered, ami 
tlioso liould b( trtated as one would tre it truimntic shock The pitient 
must be kept warm v\r ippcil in Uniikels with hot water bottles to the cx 
trcraities and fluids should 1*0 administcretl hj mouth or bv colonic irn 
gition if thev cm K ntninrd or I>v hvjiodemioclvsis or intravenous m 
jection of normal saline If the mtrivcnous route is cmploved, the flwjA 
should be iiijcefeJ slovvH 

CafTein is tlio stimulant of choice in thise case-s If the jvituiit can 
retain it, hot strong blaek coffii niia lie the medium of ndiniiii tratiou 
Biiiec this combines iiitcnial licit fluid and stimulant, hut, if it cinnot 
bo given in tins wav, ciffciii citnte, gr ii, bv hvpodcnnatie injection, 
should be given aiiil rejicited ns nctcssarv Cunplioi m oil bv Inq'odcr 
matic injection or ctiii r inav be used in cmcigencv, but the o are not to be 
preferred to caffein Strychnin has been recommended bv some authors 
but it IS preferable for n«c during convalescence 

Gastric lavage and colon irrigation with warm water aie even more 
important m casts sliowing signs of shock, cspcciallv if it has been neccs 
sarj to admimsttr opiates, since thc\ then constitute the most important 
methods of elimination as well as aid m maintaining warmth bv the 
application of tho heat internally 

Xo solid food should be allowetl until the acute stage of the mfec 
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tion IS •well over water or tlim gnicl is well 1oltrnf«l, t\it it has 

been sug csted b\ 'ome authors that milh ahouhl not be giicn as it is so 
excellent a medium for bacterial groutb Iieturn to solid food slniild be 
very gradual In some instantea then, corns to ho a late inluhition of 
gastric secretion so that dilute haJrocblonc acid in tlic usual dosage and 
uell diluted m witer "liould he giaen after meiU 

Prophylaxis — Ihe pre\ention of food infections is a problem with 
which the public liealtli authorities arc Mtally concerned The regulations 
dealing avith the cleanliness and care of foids whitli are to bu sold, the 
goicmmtnt inspection of abattoirs and of sliu^htcrcd animals and the 
supervision of dairj products ixmtrol to a lerv great extent the danger 
of infection from meats fi h milk butter and other foods which arc offered 
for sale The greatest danger lies lu foods which arc prepared at homo 
by persons who do not understand the dingers of food poisoning No 
animals should be slaughtered lor food unless they are perfectly healthy, 
and any food which shoavs ana si^ns of spoil igt ahoiiM be discarded 

It must be remembered howcatr tint tood may be contiminiitcd avitli 
bacteria of tht food iiifeition group without shoaving nnv signs of spoil 
age and the surest method of prevention is to cook tlioroUohlj all sus 
ceptible foods before tbev are eaten 

Although It IS not required by law that all cases of su&pcctcd food 
infection should be leportcil, in the interest of prcatntion of lurther out 
breaks the health authontics ahonid bi informed, in order that steps maa 
be taken, first, to establiah diigimia, and second to prevent further dis 
tnbutiou of food which may be the cause of the infection 
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BACTERIAL FOOD INTOXICATION OR BOTULISJI 
Epnest C Dick&on 

Botulism IS not a food mfeotion but a food intoxication, and is the 
only tvpo of food poisoning in uhich a bacterial toxin has been proved 
to bt the caiiao of the illness The toxin is produced by the growth of 
Cloatridium liotuhnum in preserved tood and is taken into the stomach 
in Its fully toxic state when the coDtaininited food is ingested It ina> 
produce characteristic symptoms in v irious t^-pcs of animals and birds as 
well as in man and is a cause of forage poisoning in domestic animals, 
particularlj horses and mules, and of fowl botulism (limber neck) in 
domestic fowl 

Incidence — Botulism, is not a new disease but has been recognised in 
various parts of Europe since early in (ho nineteenth century In the 
earh German literature the term wax used svnonjmouslj with Wurstver 
giftung (botulus 18 the Latin word for sausage) but gradually it became 
known that identical intoxication mav be produced bv spoiled preserved 
meats, other than sauwge and fisb and in more recent European literature 
it has been applied to poisoning produced bv anv of the^e food products 
The majontj of recorded outbreaks in Europe have been described 
in Germanv and Austria, but outbreaks have occurred in Switzerland 
Ilimgarv Russia Belgium Holland Denmark and France A single 
outbreak has lx?en described in Enj^land within the past few months 

The incidence in the United Stales and Canada is not known because 
until 1D03 no outbreak in this country was differentiated from ptomaine 
poivonmg and because until recent jears there has l>cen no attempt to 
make food poisoning a reportable disease in anv of the states or provinces 
Since 1914, however there has been more active interest in the subject, 
and reports of all outbreaks that could bo traced are now recorded 

Tbeso records show that in the United States and Canada between 
1689 and 1922 there have been 107 reported outbreaks of botulism affect 
mg human beings in which 3S0 persons were poisoned and at least j 3 
more m which domestic animals or fowl were poisoned by eating food 
which had been prepared for human consumption but was discarded be- 
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There is also marked \anatiou in the resi tance of the spore* to heat, 
the \anation shown between the spores of differtiit strains of the 

organism and also httwetn indmdual spire* of a ciiltnn. of a single 
strain Ihe grcit majority ol the spore* more than 05 per cent, are 
not cspccialh ri“9istant to heat hut m mans cultures there arc some 
epores ivhicli are much more huhh rc*istint and a few which maj be 
termed cxtremch resistant to he it The maximum sunival times which 
halt been e tablislud b\ laboraton tests art six hours exposure to the 
tcmpcrituro ut boilin^ w iler tin minutes to 11 5 C and six minutes 
to 121° C There is a considcnibk mcreise m the time required to 
de*troa the sporis at an\ gi\en tcmpiriture il there is i thin liver of 
oil on the surfico of the liquid m which the spores arc heated 

The dormanci which occurs in numiat iinheated spores is greatly in 
creased in tho o winch ha\o survived exposure to heat, and in laboratory 
tests deliitd germination has been observed for more than two years after 
tho spoies were hcited The bacterial growths which resulted from the 
germination of theso dormant spres are appirentlv as vigorous as tho 
parent cultures and produce as virulent a toxin as was obtained from the 
original culturis before the spons were heated 

Botulinus Toxin — Botuliniis t>xm is a true bacterial toxin which di£ 
fers from tetanus and diphtheria toxin* bv being unaffected by gastric 
digestion It can bo obtaineil in dried form hv precipitation with neutral 
salt* and is also pncipitaled by alcohol or tannin It has been snggPfcted 
that tho consumption of alcoholic beverages with poisonous food will lessen 
the possibilitv ot poisoning witb the toxin but tho evidence in an outbreak 
where the hotulinu* intoxication was transmitted bv homo-brow, in which 
there was approximately I'' pir <ent alcohol throws considerable doubt 
upon this assumption 

The toxin is extremely vmiJcnt lor Imman beings as well as for certain 
animals and fowl and tho mere tistmg of contiminated food to see 
whether it was «poiled ha* Imn rebponsiblo for the fatal intoxication 
of I vcnl hou ewiM* The avenue of entrance of the toxin info the bodv 
bv mouth or by subcutaneous intramuscular intrneiious or intradural 
injection djes not affect the cbarni ttrof the svmptoms winch are produced 
in animals under exp nmcntal condition* although tho rapidity of onset 
vane* with the method of admiiii*tration An ordinarily vigorous strain 
of Clostridiiim botuhnum when grown for from flv e to ten day s in suitable 
medium will produce toxin of such strength that 0 0001 c c of the filtered 
broth bv subcutaneous injection will kill a guinea pig within two davs 

Tho botuhmis toxin is easily destroyed by heat and nnmlicrs of 
initancps arc recorded where parsons wlio ate portion* of uncooked con 
faminatcd food developed the tvpical svmptoms of botulism wherea 
others who ate portions of the sime food after it had been cooked were 
not poi oiled Tlio degree of heat and the time iicce*sarv to destroy the 
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cni<5e It Ind polled llie j,re'itc<«t niunlior of recorded oiitbn.*nU his 
ken okintd in the Pncilic Coi«t statj-M, wlirrc, siiiec I'Ufi, a mot 
ciriful in\c Up ition lini ktn inndc in cion iiisfince niicrc it was leanird 
tint illiK«s of hum in beings or antiiuls was suspected to bo due to food 
poi oiling 

Prior to inn in nil instmccs where botulism was dngnosed in this 
tountr\, the din{.iioais was Insfd (utmli upon the clinicnl iiniiifcstations 
of the Mttiins hiif aiiiw that t»m tin innjoritv of oiitbn iks hive been 
iirtfulh itni'stig’ilid fmm thi lilioritan ns well ns from tlic clinical 
jMdiit of 1UW ami in mi instniicts arc now rtcorilid where tin dngno'is 
wiijj established b\ the dimoiistr*itioti of Glostndiiim botnliinin) or its 
toxin 

Etiology — I hi actual cause of liotuliiius infoxitatioii was di covered 
In ^ ill J nnoiipfin in IS')!, when lie mtestigafed an outbnib of l»tii]j«a 
which occurrid at Hlfzcllo^ in Hdgiiim, in which 2*1 persons Iwiime ill 
and 3 di(>d after citing him wliicli Imd l>co» prrscncxl iti brine ^8n 
I nneiiptm dcmnustrited that the poisoning was due to the prpstiico of a 
toxin Ml tlio ham and that the toxin had l»een formnl b\ flu gmwlli of an 
an urohic hattirium which bt eilhd Hicilins Isdiihiins Hi* ol> enntions 
lime hecii onnliniicd b\ mam imestigitor* and it is now kiiowai that this 
hictcniiin is alwai s respmsiblo when food jioieomng of the botulintia tipc 
IS eiioounti red in hum in Itcings or in niiimnU 

Olostridiiun botulmum — ( lostnditun l>otn]iiniin is an nnacmbii 
gporc-bcanng toxin producing organism which is widolr distributed m 
iifiture and is one of fho mam bictino of the soil who o nonnnl function 
IS not known It occurs m Inrgi niimlHrs m virgin soil from the fops of 
inniiiit iins as well as in the cultivated soil of vallcvs and appurentH is mde* 
pendent of niuninl life for its propagation It has l>ecii demonstrated in 
practicillv all pirtions of the United States and in mam pirtsof Oinada, 
Ore it Pritiiii I iiropo and the ITnwaiinn Islands 

It js iisinllc olassid as annirobie, hut is not stnctlv so It grows 
abundautlv iii nicdiinns which arc oiilv partiallv aiiatrohic, and it is fre- 
(|ucntlv cncoiintcnd in havsiacks, ensilage etc, in gvinbiotic association 
with M^oious airohic forms of bacteria and jeasts, 

Suhtenmnal spoies are fomud iii enormous numbers when conditions 
aro favoriblc for rapid growth of the bictonn The majority of them 
germinate prninpth when placed m favorihle environment, but a *vaal 
percentage in inim cultures possess a dormanev which is analogous to 
that observed lu seeds and mav show no signs of growth for at lei t live 
months after the\ ha\o been placed in siiitible incditims under idea 
Hwraton eonditioiis Dc^plte this delav in germination, the resulting 
bacterial growth is apparciitlv identical m vigor and m toxin producing 
those winch develop from spores which ha\o germinate 


power w 
promptly 
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There is marked varntion in the resistance of the spores to heat, 
the varntiou bein^ shoiin between the spores of different stnins of the 
organism and ilso between indmdnal ports of i culture of % single 
strain The gixaf majorit> of the 'spores more than 05 per cent, art 
not espta 2 ialh resistant to heat hut m mau} tulturis there are some 
spores wliitli are much more lii^hh rc istant and a few which maj be 
termed extremelv resistant to heat The maximum survival times avhich 
liut httn e tiblislnd In lalioritora tests are six houis exposure to the 
temperature of hnilin^ water ten lumiitea to 115 5 C , and six minutes 
to 121° C There is r considerable lutreaa* m the time required to 
destroy the spores at iui> ^iven tiniptraturc if there is a thin layer of 
oil on the urface of the liquid in which tho spores arc heated 

The dorminct which occurs m uornnl unheated sports is greatlj in 
creased in tho'o which luxe survived cxpo«ure to heat, and m laboratorj 
tests delav cd germination has Ken observed tor more than two years after 
the spares wen heated The bacteria! growths which resulted from the 
germination of tlic«e dormant spores an? apparently as vigorous as the 
parent cultures and produce as virulent a toxin as was obtaiDe<l from the 
original oulturrs before the spores were heated 

Botnlinus Toxin — BotuUnus toxin is a tnie bictenal toxin which dif 
fers from tetimis and diphtheria toxins b> being unaffected by gastric 
dige tioii It can be obtained m dried form b\ precipitation with neutral 
•sits and is also precipitated hv ah oho) or t nniii It has been suggested 
that tho consumption of alcoholic beverages with poisonous food will lessen 
tho pissibihtv of poisoning with the toxin but the evidence in an outbreak 
where the botuliiuis intoxication was transmitted bv home-brew, in which 
there was approximatclv 15 per cent alcohol, throws considerable doubt 
upon this assumption 

The toxm is extremely virulent lor human beings as well as for certain 
animals and lowl and the mere tistmg of contaminated food to see 
whether it vws spoiled has been lesponaiblo for tho fatal intoxication 
of several liou ewivts The avenue of entrance of the toxin into the bodv 
by mDiith or by suhcut'meoiis intramuscular intravenous or intradural 
injection, does not affect the character of the sv mjUoms which are produced 
in snimils under cxpcnracntal conditions alKtough the rapidity of onset 
varies with the method of administration An ordinarily vigorous strain 
of Clostridium Lotuhniira when grown for from five to ten davs in suitable 
medium will produce toxin of such strengtli that 0 0001 c c of the filtered 
broth bv siilicutancou-i injection will kill a guinea pig within two davs 

The botnlinus toxin is essilv destroyed by heat and numbers of 
instances are recorded where persons who ate portions of uncooked con 
taminatcd fc id developed the typical svmptoms of botulism wherea 
others who ate portions of the same food after it had been cooked were 
Hot poi oiied The degree of heat and tho time necessary to destroy the 
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eui e It hail polled The ptitcst tiiiinhcr of recordcil oiitbri-aks has 
liccii oh cnid m the I’ncilic Coi«t etati ■<, sihcre, suite ]'>!(>, a ni>it 
eiriful lint ti^itioii has btoii made in uen itistintc mIicfc it w'ts Icanioi 
tint illiit 1 of liumin Lcm^ or aiunnls «ns suspected to ho due to food 
poi oning 

Prior to 101 1 in uH mstfliKCS wlitrc hotulism ^ns dinpruo cd in this 
touiitm, the diagnosis ttn«i l*a cd tiitin.lv upon fht clinicil nniiifcstations 
of tlip victims hut siiict. tint time tlit mnjoritv of outhnaks have been 
cinfullv iincstig'ilfd from tin Inlionitorv iiS violl ns from tlit chnicd 
point of VKW and mam instmicts nrt now rtcordeil vvlicrt the diagiio’is 
v\ i« c«t iblisheil hv the dcinonatntion of Closfndimn botnhniun or its 
toxin 

Etiology — 1 hi nctual ciii«i of luituliiiiis inloxicntion via* di cnvcrel 
hv ^ an Lrmeii^i in in Ib'l t, when lie iiivestigntrtl an onthmk of hofu!i«m 
which occiirrid at I Ilf/tlltH in Btlgimn in which 23 persons liccamc ill 
and J died after titiiij. him which Ind l»cen prcscnwl in brine ^aD 
I munctin demonstr ited tint flio poi omng was due to the presenre of a 
toxin in the li im and that the toxin had licen fonnixl hj the growth of an 
uiitroliic batUnum which he c died Bieillus liotnlinus His observations 
have heen tnnfirrmd li> mnnv iiivestigiloiN and it is now knovvm that this 
hictcrinm is ilwavs risponsihlo when foml poi oning of the l>otnhnu 8 tvpe 
IS tiicountircd in luimm Wings or in animals 

Clostridium botulmum —( lostridiiini IsXuhmun is an aiiairobu 
aport-lie inng toxin producing organism winch is widely distributed in 
nature and is one of fito nnnv bictern of the sod who«o iiomial function 
is not knoHji It occurs in 1 ir^e iinmbcrs in virgin soil from the tops of 
mount nils as will as in fhevidtivntid *>011 of vnllivs ind appircntlv is ifide* 
pcniknt of aiiimil life for its propigntioii It Ins been demonstrated m 
prvitic illv all jKirf 10118 of the United btntcs and in invnv pirts of Cinada, 
Grtvt Brit nil I iiropo ind the Haw man Islands 

It ]« usiiallv classed ns amirohic, hut is not stnctlv «o It grows 
ahundantlv in nitdiums which are mdv pvrtiullv amirobic, and it is tre- 
qucntlv cncoiintcnd in havstneks, ensilage, etc, m svmbiotic association 
with Mgonnis urolnc forms of bactenx and >easts. 

Snbtenninal spores an formid in enormous numbers when conditions 
aro favorable for rapid growth of tlu hictcnn The majorifj of 
germinate promptlv when placed in favorable environment, but a snia 
percentage m imnv cnltiires possess a donnanev which i* analogous o 
that observed in seeds, and mav show no signs of growth for at 
months after thev have been placed in suitable mediums under i ca^ 
laWratoiy conditions Despite this delav in germination, tlio re®” 
bacterial growth is apparenth identical in vigor and in toxin produciHo 
power with those which develop from spores which have genuma e 
promptly 
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poisoning m the tno continents is dependent in part upon different hahits 
of diet In those portions of Enrope where botulism is most common, 
it IS the custom to eat smoLed siu ages and other preserved meat products 
without further cooking whereas in the United States the moats are 
iisualh cooked but preserved Tegttables and fruits are frequentlj served 
directh from the containir nssilid itlish or dtssirt 

The majoritj of outbreaks in this countrv both of those affecting 
human beings and those affecting fowl have been caused the consump- 
tion of home-canned products Of the total 150 outbreaks recorded in 
Table I, 113 75 fi per cent were attributed to home canned products and 
of the 97 outbreaks in which human beings were poisoned, in t>2 C3 9 
per cent, home canned products were believed to he at lault 

In approximately onc-third of human outbreiks in this conntrv, the 
diagnosis was estabh bed hj lahoratoiy methods, m the others the causa 
tire food was recognized hj epidemiological investigation 


lAet-el— F oods Believed TO Hub Beev Re iossible for Oltdreaks of Botulisii 
IN THE United Stvtfs 



Seasonal Distribution —T)ie nnjontv of oiUbrciks of botulism occur 
during the winter months when fresh foods are not «o rcadilv available 
lit, as preserved foods form so large a portion of our staple diet at all 
easons particularlv m cities outbreaks mav Lc ciicoiintcrcii at an^ tune 
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to\m \arics nccnrdiii^ to the charncUr, oonnistciic^, etc., of the food in 
which it IS (oiitTiiitd, mid iiiidir lalmriton conditions there appean to 
be 1 greater In it lesistniuo when the toxin is in icgctable medium than 
when It is in broth 1 he m ixniilim resi<*tniict tune tliat has been recorded 
tiiidir litiuritor\ (onditinns is twenty iniiiiitcs boiling in spinach juice, 
blit nsnalh tJii toxin is dostrovtd l>> boiling /or from fiio to seven minutes. 

Antitoxin — Sp(cifi(. antitoxin is prodnecd wlun suitable animals are 
gradualh irniminizcd to botulimis toxin over n period of several months 
Bv tiiMii intitoxin tc^ts it has lucn found that there are two distinct trpes 
of Clostrulnim Iwtuiinnm, which have been called A and B tacli tipe 
of the oi^ani m is orolopU ill\ distinct, the toxin of each is coraplcfclv 
nciitralizid bv its hoinolog'jus antitoxin, hut the virulence of Toxin A is 
not reduced bv \ntito\in B, nor is Toxin B nfTcrtfd bv Antitoxin A B 
has been «teil that the two tvpcs inav lo difTcrcntinted without the 
toxin antitoxin to^ts hv feeding eliitkons with the suspected food, because 
of a BMppcisUion tint clnchcns nro not snsciptiWe to loxin B It i* t™® 
tint chickens do nppiar to l>c less <asilv p«.>i«oncd bj Toxin B than hv 
Toxin a\, but ta«cs nro rcconleil in which largo numbers of ehickcus have 
suctnnibcd to i»ii onin^ with sjiuikd home-ciiuied food which wnscontami 
natod with loxiii B 

There Ins Ixcn cotisukrable distiission ns to whctlur Clostridium 
botiilinum cm n<l as n tnic infecting organism and produce 8iifficicii| 
toxin within the bodv to ciiise signs of poi'^oniiip, Under experimental 
conditions it has Uen shown tint pmi<n pigs will dio after the ndmmia 
tntion of misaivo doses of ditoxiUcd spores In mouth or bv subcutaneous 
injection, but there arc no records tint huiiinn beings have acijiurcd svmp- 
toms of botulism unless thij have iiij^istnl the toxin 

Sources of Intoxication — Tlierc is iv«rv striking ilifTtrcnco between 
tlio tv pcs of foods which nro rt jKuisibIc for the recorded outbreaks o 
l)0tuli3in in luropo and m Aintrici In Germanv, whore botulism baa 
been recognized for more than n cciitiirj and where food poisoning n® 
been a reportable disease for niaiij vears, oiilj 3 outbniks have wen 
attributed to foods of vegetable origin, emned be ms, the other outbreaks^ 
being all attributed to foals of animal (including fish and fowl) origin 
In otlier parts of I iirope and in Great Itritain, all known outbreaks have 
been attributes! to foods of animal origin - 

In tbo United States and Canada, there have been 07 outbreaks o 
botulism affecting human beings and 53 in which domestic animals or 
fowl v'cro poisoned hv catnip spoiled food which had betn prepared or 

human consumption (Tiblol) Of these 150 instances of botnliniis poison 

mg l27j 84 G per cent, were caused bj the consumption of preserve 
vegetables or fruits, and only 25 4 per cent were caused bv preserve 
foods of animal origin , 

It IS probable that this great difference in the direct cau«c oi 
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from two to four Hours after tlie spoiled fond is eaten and may last for 
from tucho to tliirt>-six hours later when tlie true b tnlism symptoms set 
in. This pa trn intestinal distnrhance is prohabU caused h% the local irn 
tatinp efftet of tho spoiled food and is not a part of the botulism sjndrome 
Usiullj when 8\mptoms occur aer> earl> tiie> aro of this gastro-mtestinal 
tjpe 

The onset of the typical symptoms of. botulism is usualH delajed for 
from eighteen to thirt\ six hours after tlie poison is ingested, and maj 
not appear for scvtril dn\s In a senes of 213 cises the initial symp- 
toms occurred within forta eiidit hours in 74 per cent and the longest 
inriibation period was eight daas In generil it may be stated that the 
npiditt of oiiatt of illness dejieiids upon the intcn5it\ of the intoxication 
and that when tho tune ol onset is much dclaied, the illness of the victim 
13 le 9 st\crc 

The earliest indication ot in the majority of ca«e> is an indefi 

nitc lassitude, sometimes i««ocute<l with hcaduhe and dizziness and con 
stipation or it ina\ be a disturbance of vision with scintillations, and 
dimness of vi«iou duo to parti d loss of lecommodntion for near vision or 
even double vision Occasion illv even wheu acute gastrointestinal dis 
tiirlrinccs iTc lacking the patient complains ol burning and distress m 
the region of tho stomach 

Disturbineos of vision occur earlv and are very constant Involvement 
of tlio parisvmpafhctie fibers of the oculomitor nerve results in mvdriasis 
and h s of accommodiuon to light and the development of fatiguo of the 
extrinsic muscles of the tjts results ui diplopia and blepharoptosis Occa 
Bioualh the pupils mav bo irngular in contour and unequal Complete 
loss of accommodation soon follows Hvstagmus sometimes unilateral 
and pliotophiVia hive been dcscrilid The majority of observers agree 
that there is no le lou in the retina and that the patient has clear vision for 
distant objects when eitlier eve is used alone 

The patients «3on coinplim of a stnsation of constriction in the throat 
iiid of difficultv in sw illowinc and in tilking The tongue is heavily 
coated on the «urfice nnves sliii^i«ihlv and appears to be ton large for 
the m lutL Then, luiv be complete lo s of phirvngeil reflex Tbe voice 
is low in tone, and attempts at speech cause rapid fitigue with progres 
sue hu3kit)cs3 and rctirdwl cmmciitinn Coniplele apbunia soon follows 
Tilt difccultv in swallowing is apparently largely due to impaired 
action of tlio pharyngeal mii'cles as the patients state that if they can 
once get the ford started they can easily swallow In mild ca es the solid 
food mav 1)0 w isbcd down bv taking a drink of liquid with each mouthful 
but III more severe cases this is impo siblo becau'e of strangling and 
ri gurgitation of tin fluids through the no e 

The strangling spells arc most distre sing and mav persist until the 
patient IS 1 alnustcd Thev arc frequently induced bv attempts to swallow 
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Pathology — Tlirrc la no (IianitUn tic {.n> Ic4inii 1>\ wliicli m 
cnn be recognized fit Jiecrops\ There w imrkcil coii^c tioii of tlic central 
nenous s\stcm nnd of the ubdommil ami thoracic Macera and then may 
Ik? miiittpio htinorrlingcs nrouml the b i«e of the hrniii and iipjK r pirt of 
the cord and in the hram ti<csue I the limgK show areas of 

hronchopncinnonin Ml the parcncliMnatona organs show clmuh gwelling 
and the heart nnisclo la weak nnd flnhlw 


On micro copic examination nil the tisanes show marked congestion 
and often there are pernastidar Jicmorrliap^tN, partiinlarK in the brain 
and memnges Ccllul ir thrombi arc UMialls obstned in the blood ves eU 
in different parts of the Inwh Imt thej iiiaj not occur when the duration 
of the illiiesg has l>ccn short and are not to bo cnnsidcrml pitliognomonic 
of botulism In none of the t fltii<lnHl id this coiiiitrc has there I’cen 
an\ indication of ganglion cell do-'lnutioii sncIi as has been described 
bj Luropcaii imcatigaton 

Kccciit cxjKrimcnta Inyc shown tint the iKitnlimis toxin nets pe^plle^ 
all^ vipou the nerves of certain i>ortions of the nervous sc^tem, nnd not 
coiUrallj upon tho ganglion cells of the brain or of the cord The mo t 
marked effect occurs m the pin*vmpUholic hl>ers of the third, eventb, 
tenth and oJcvrntJi cnmal nrr\t«, and of the piluc none, wliicli const* 
tiito that portion of tlio autonomic nervous s\ tem which G i kcll desenbed 
as tho prcmitltar and lulbosacml outtlows ]n ihe«o nerves there w ** 
blocking of nerve impulse which is not due to an organic destniction 
of the nerve structure, but tho effect of th<* blocking is such tint true 


paralvsis is simulated 

The action upon the skeletal motor nerves is lc»s severe, since initial 
normal nerve stimuli rtsnlt »n noniinl mnxinmm eojitrnctions of the mua 
cles There is, however, a virv earlv and very extrenu fiitiguiiig of the 
muscle when repeated stimulations are received, tho fatigue heing nppar 
eiitlv duo to some disturbance in the mechanism for trinsniittiiig the 
impulse for contraction and not due to any change in the miisch cill it elf 

There is no dtraon«tnble effect vipon tho blood pressure ngulntiaU 
mecbanism or upon any of tho other functions of tho true sympathetic 
svstem which Gaskell dcscnbctl as the tlioracicolumb ir outflow of the 


autonomic nervous system 

Symptomatology and Course — Botulism differs from tho usual types 
of food poisoning in that it is clinractenzcvl by dclnvcd onset, absence 
of or relatively mild gastro intestinal svniptonis and involvement of th® 
nervous svstem associated with disturbances of vision, difhcultv in swa 
lowing and m talking, persistent constipation, extreme mu«cnUr weakness, 
subnormal temperature and rapid pulse 

The early diagnosis is frequently rendered difBcult by tho fact tna 
in about one-third of tho coses there is an initial gnstro intestinal d'S 
turbance with nausea, vomiting and diorrlita, which inav btgin witbm 
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or to clt ir tlic* plnnu^ of thick tenacious tniictis and are particuLirly 
dfliipirons Ixt uiso tlit \ l^la^ cause jiistifliAtion of the food or mueua mb 
the fnclu i iinl hrontlii, and thus induce hronchopncuraoma 

1 here 13 e »rl udiibition of tlictnovcnuiits of tlic pastro-intcstmal tract 
and Cl <3 an ntonhil in \\ImcIi reiiiniiii(3 of the food >ehich caused the 
p<*i->onin^ win found in the Ktomicli after deith two or three dajs liter 
Constipation is n innstimt in uufc^iiitioii of the into'cicnMon and is mo t 
peril tint Ihcronin l>o pome acciiimilitioii of gas within the into tines, 
hut elTettiir piristnlsis is conipletch Inekiiic 

Gcnenl mu ciilir winkmss nin Ik. so extreme ns to simulate paralrsis 
but, nltlioUpli till re mn\ be ataxic gnit and lucourdmation of mtseiilar 
moMuunt'' tile skditul nniseli rcllexea nmnm intact Liiiler expcri 
mental conditions m nniimls, the we iknc s does not appear to I>e due 
to aetnal lo s of jiiiistiilar Ptrengfb, but to exce«snc iniiiculir fatigue, 
eoincwluit nmlo^ous to that pexni in iiiiasthonia grivis, and clmicillx m 
hiinnn ca es it is often notci! that tlic patient can open the cms or rai'c 
tlie head or an cxtnuiiti from tlit IkU onct or twieo but ciniiot repeat 
tho net llicrc is no ciidcnce, of rapid wustiug of tbc imiwlcs such as 
oceurs in nento polioinielitis. 

Botulinus mtoxieation is nl-^ chsnctemcd 1 } an almost complete 
absence of “ciisori disturbances, and nicntnlii) usiialli riniams clear 
throiifiliout the illness There ina\ bo restlessness and nnxnti I'dh 
iiisoinnin and sometiinos liietenn, particularly in tho early stages, hut 
often the patient Ik comes somnolent and apathetic na tho intoxieatioa 
progresses Ihore mas bo spells of extreme ^rrltnblllt^, cspcciall' ^hen 
he is aroused or when he is tinahlc to make hirusclf understooil or W 
awallnw In a few eases there is e-oina for some time before death 
Inhibition of secretions is also cliinctcri«tic of botulism, and the pa 
ticnts comphiii bittcrh of drencss of the mouth and of thick tenacious 
mucus 111 the ph irMix Iherc is often a more or leas profuso sweat which 
has an ofTcnsivc odor 

The temperature is noniial or 8 iiLiiorm»l ni tiiicomphcatcd cases an 
this 18 one of the important points of diffcrcntiil diagnosis Wien fe'<^^ 
ocLiirs It indicitcs some complicitioii, iisuall> bronchopncumonin 

The pulse may lx, slow m the early stages, but soon it becomes npi 
from 100 to IbO per minute, deptnding upon the Bcaenty of the intosici 
tion The combination of subnormal tempernturo with this hifch pu* 
rate is most striking. 

As the lntcnslt^ of the intoxication progresses, respiration becomes 
difRcult and labored, and death usually results from respiratory failure 
Ihcre maa be Chc\nc Stokes’ rcapirition in some ca«cs 

There is nothing of diagnostic significance in tho results of tho u«ua 
laboratory examinations Tlie red blood coun|.juny bo slightly higmr 
than normal bcianse of rehtne dthydratmip^ H when the 
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IS unable to swalbw liquids and the leukocyte count nn\ be normal or it 
maj lary from 10 000 to 15,000 per emm Tbe amount of unne is 
dependent upon tbe amount of fluid intake but nothing that is character 
jstic js found upon eTamination Notbing abnormal Ljs be.n detected 
in tbe cerebrospinal fluid and the blood pressure lies within normal limits 
Tbe duration of tbe iHne s lants greatly altbougb tbe majority of 
tbe victims who die do not survive longer than from three to six davs 
after the poisonous food is eittii In 17a fatal cases where data are 
available, 18 died within forty eight hours and 117 in from three to six 
dajs after ingesting the poison whereas only 1 victim survived for longer 
than fifteen day In general it maj be stated that, if the patient sun ives 
for eight or ten daja he will recover unless death results from some eom 
pheation such as insufflation bronchopneumonis 

Death usually occurs from respiratory failure and the heart may eon 
tinue to beat for some minutes after respiration ceases Cases ire recorded 
where cardiac action persisted vigorously during several hours of artihcial 
respiration Uot infrequently there is a terminal asphyxia and evano is 
sometimes induced by the on^ct of a stringlmg spell In some instances 
there is apparent improyement m the signs of the intoxication, but the 
patient later succumbs to the broncbopneumonia 

WTien recovery occurs eonvale!>cenco is extremely slow and tedious 
The strangling and difficulty m talking and in swallowing are tbo first 
manifestation of tbe poisoning to disappear but the general muscular 
weakness including the disturbances of vision may persist for weeks 
During convalescence tbo blood pressure way be con idenbly lower than 
normal and it may be moutbs before the piticnt rCnains his full strength 
It 18 very seldom that persons who survive the poisoning suffer from any 
permanent disability 

Morbidity and Mortality — Botulism is of rolativcly «]ieht importance 
as a cause of illness among human l>eing3 sincu from 1''89 to 1923 ill 
available rccards. show thit there have onlv been IOC recorded outbreaks 
in the United States and Canada 

The case mortality rate, however, is very high, C3 9 per cent There 
IS Very marked variation in the mortality rate of different outbreaks 
ranging from zero to 100 per cent and there appears to be a general rela 
tionship between tho amount of toxin ingested the time of onset of symp- 
toms and tho number of the victims who succumb Initial vomiting and 
dnrrhci does not appear to plav anv part in alleviating the eventy of the 
intoxication as the mortality among those who had initial vomiting and 
diarrhea has been as high as among those in whom then, was nli initial 
acute gastro intestinal disturbance | 

Diagnosis — There is little difiiculty in making a diagnosis of ijotuli m 
when a group of persons develop the tvpieal symptoms wathin from twenty 
four to thirty “ix hours after Laving partaken of food together, pirticuhrlv 
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if It has botn iiotcil that some article of prc^cncd food Ins shown «igBS 
of spoilage \\ iirii sin^k 1 1 <.i an sten, houtver, the diagnosis niav be 
much more diflicnlt, uiiU'^s, as la often the cii'i, the. %ittiin of tlie poisoning 
reuicmlicrs that he or rIil consiiintd somo portion of preserved food which 
was not good rcIatuiK fnqmiit Iii8fnr\ is tint a houstwife opens 
a jar of hoine-cnnmd fwd and tastes it to determine whether it is pwl, 
and in ruril districts it is not nneoiniiioii to note that niiml>ors of chickens 
linvo dcMloped limlier neck.* aftir entiiig portions of di carded spoiled 
home-emned food Hie incideiKe of this fowl Imtiili m iii Rome instances 
mu gue a clue to the oaiiRc of the illness of perRons wlio mnj ha\c ta ted 
the food lx fore it was dixcirtleel 

It should 1)0 remeiuhend that the symptoms of lotuluin do not develop 
for from eightctn to thirty sit hours or even longir aflir the poi«on is 
jngi tid, Slid, when «( irrhing for a Jiistorv of the roiisnmption of spoiled 
food, a careful intc rrog-uion should W made concerning all the foods which 
have been consumed or tasud for at los«t fort^-eight to sovtiitv two hours 
before the hrst iiidicition of wa« noted 

In some instsnccs in which it is evident that the Tictnns an? gufTcring 
from food poi'jomng, there innv K difticnltv m d(tcrmmni{, whether bae* 
tinal food infcvtiou or fixul intoxication is at fault, bicnu tj in a consider* 
nhlt proportion of ta«c8 of Ixjtulinus intoxication, there is initid nau«ea, 
vomiting and diarrlici The contiimed ab«f*nec of fever should amuse 
suspicion tint hsitcri il mfittion is not responsible and the first nidica 
tion of disturb inccs of v ision or of swallowing should sugjmst tlio disgrio* 
SIS of botulum ■Moreover, from the historv it mnj bn po«8iblo to arrive 
at some conclusion, because m food infection tho ciu«e of tho illness is 
usiiallv infected fre«h fooil which prohiblv docs not show any signs of 
xpoiligc, wLtrtas m liotuli-nn it is alwiys contaminated preserved foon 
which Ins not been thoroughly cooked iK’fore it was citen and wlacli 
usinllv shows some indications of spoilage It is important tint the 
diagnosis be made at tho earliest possible moment, since the specific nnti 
toxins are of no value in therapy unless thev cm be given very cirly m 
the cour«c of the disease 

Epidemic encephalitis mnv ho confused with botulism partiunnriy 
when there aro diplopia and signs of bulbar paralvsis, but litre iigun the 
early nso m tempenturo should arouse suspicion and the cell content oi 
the cerebrospinal fluid «hould md in diagnosis 

Cerebrospinal syphilis and ncuto poliomyelitis must be considered, but 
tilt course of tbe disease soon establishes differentiation There is bcldom 
any difficulty in differentiating between botulism and methvl alceiboi 
poisoning 

The symptoms of belladonna poisoning are very similar to those of 
botulinus intoxication and tliere mav he difficiiltv in differentiating be- 
tween them Tho charactensbc excitement and dclinum of belladonna 



TKEATMElsT 


431 


poisonin^, IS not, ho'wover, usnallj observed in botulism, and a careful his- 
tory will often reieal a possible source of puisonui^ 

It bcS been suggested bi several authors that the botuhnus toxin may 
be demonstrated m the blood serum of persons who aro suffering from 
botulism, particularly m the earlj sta^jes of the intoxication- White mice 
are particularh susceptihlo to the toxm and the test is made by injecting 
1 c c of the patient s serum into the peritoneal cavity of the white mouse 
It 13 said that the animals develop typical symptoms of botulism and die 
within a few hours 

A diagnosis can be definitely eataUished within from twelve to twenty 
four hours if portions of the poisonous food arc available for examination 
A small amount 1 c c of the liquid from the fooil or of a saline infusion 
of the solid portions of the food honld be injectid into tlie peritoneal 
cavity of a white mouse or a guinea pi^ or into the vem of a small 
rabbit 'When botuhnus toxm is pre'cnl the imnial will develop tvpical 
signs of botulism w itbin a few hours If botuhnus 'intitoxm is available 
controls should always be made hv injecting throe animals one with the 
Bucpccted mitenal alone and one each with tlic suspected material and 
Antitoxin 4. and Antitoxin B reapectiveh in order to determine the type 
of the toxin os well as to estiblisb diagnosis 

Treatment — The high ease mortality of botulism is ev idcnco that the 
known methods of treatment are not satisfactory It should bo borne in 
miud however, that the illm a is can eil by a limited amount of toxin and 
that, if the patient can be supported until its action has been exhausted, 
complete recovory follows It was recorded by Muller in 1800 that few 
persons die who have survived the poisoning for ten davs and more recent 
reports have confirmed this ob«ora itioii 

The one most important thing in the treatment of botulism is that the 
patient be put to bed as soon as possible and hept as quiet as possible 
Experiments have shown that fitigiio of the muscles is a characteristic 
effect of the toxm and that it is from fatigue and not from paralvsis of the 
respiratory museks that death ensues It has been noted m experiments 
on raoiiUvs that if animals wlmh can still sit uf are taken from the cage 
and handled to the extent necc«svry to give intnvcuous injections of anti 
toxin they mav BUccumh almo t immediateU and in clinical records 
there havo been instances where the effort mdiieed by moving a patient 
in an ambulanco to the hospital has resulted m cessation of the respiratory 
function Bronfenhrenner and Weiss note«l that if gumci pigs were 
kept under ether anesthesia dunu- the course of the intoxication the 
mortality rate was much dimimsbed They sngirested that Iniman vie- 
tims of botulism should be aneslKetiaed to conserve tbcir strength until 
the antitoxin has time to neutralize the toxin m the bodv hut bociuso of 
the respiratory distress in human botulism this has not proved to bo clinio- 
alh practicable They also sii,-ge ted that inorplun be given with the anti 
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if it lins been noted lliat potiie article of prc'<er\ctl food slioira «ipi5 
of spoilage ^\Iku •‘ingle cn«ca ait, «ecii, lio\\c\tr, the ilngno^its inav be 
initcli more difiioult luilfi^, as is ofUn tlit c isi , tlie tictim of tla poiNDning 
rtincrabors tint lit or slio consuniid some jvirtion of pro tried food wLich 
\i'ls not good A nhtivih fntjiuiit liistor\ is that a lion^oMift optns 
a jar of homiM'iiinrd fmtl and tastis it to dift rimne wlielliir it is goul, 
and in rural distnots it la not nnrommnii to note tint nuinliors of cliidens 
ha\e dciclopinl limber neck” after citing portions of disoardod spoiled 
liome-tinnetl food llie incidence of tins fowl Ixitiili in in "HMne in tanees 
imv gi\t a cine to fbe enH«e of tlic liliicaS of ptrsons who line lia\e taded 
tile food In fore it was di'^irdctl 

It eboiild Ix) rcmcinlicnd that tbe sMiiptoins of liotnli<ni do not detelop 
for from eighteen to tlurtc sit boiirs or cctn longer afttr the pot^n is 
ingisfcd and when sc irchiii^ for a liiMon of the consumption of polled 
food a careful intorrop itioii slioiild K made contcniing all tlie foods wlifb 
hace been consuinctl or tasted for at least fort_j-cight to scsentc two Lours 
before the hrst indieition of illness was noted 

In some instnnecs m whicli it is ciidciit that tlie Mctims an «iiffinog 
from food poisoiniip tluro nn\ U difliciilt\ m ditrnnining whither bac* 
tcrial food infection or food infoTieation is at fault, kcan»c, in a c«n«ldl^ 
able proportion of cises of Ixitnliiiiis intoxieition, there is initifll tiiw i'll 
loimting and dnrriiea The continued absence of fcMr ilioitid arwH'^ 
suspicion that bictori il infection is not responsible, and the first indies 
tion of disturb iiicos of Mston or of swallowing should snegest tho diagno' 
sis of botulism Moreoicr, from the hisforv it ninj be po aiblo to nmre 
at some conclusion, bociii«c in food iiifoclion the cui i. of the dint's is 
usunllj infected fresh fowl wliicli prohibit does not show am signs of 
spoihgc, whcrcTs in botulism it is nlwajs contaminated presorred fwl 
which has not been tlioroiigliU cooked before it was citen and which 
nsualh shows some indicntioiis of spoilage It is important tint the 
diagnosis he made at tho earliest possible inornciit, since the specific anti 
toxins arc of no ^aluo in therapy unless tbc\ cui bt, given virv early m 
tho course of the disease 

Epidemic cnctphalitis may bo confused with botulism, particularlv 
when there are diplopia and signs of bulbxr paralybis, but lure a^uu the 
early nso in feinpcraturo slioidd arouse suspicion and the cell content o 
the cerebrospinal fluid should aid m diagnosis 

Cerebrospinal sv-philis and acute poliomyelitis must bo considered, hat 
the cour&c of the disease soon establishes differentiation There is seldoin 
any diflculty m differentiating between botulism and mcthvl alcohol 


poisoning , 

The symptoms of hclladonna poisoning are verv similir to those o 
botulinus intoxication and tfacro may bo difficultv in differentiating b®" 
tween them Tho characteristic excitement and delirium of belladonna 
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cent olntion could be gi\cn dail^ without producing toxic symptoms 
It should be remembered, hout\er, thnt the patient is unable to cough 
becau e of the pharyngeal psciidopiral>ais and cases arc recorded where 
the administration of piloeirpin has resulted in pulmonary edema which 
hastened death 

One of the most distressing features of the intoxication is the collection 
of thick tenacious mucus ni the phar\n\ which the patient is unable to 
cough up and which often leads to severe strangling spells Xlus should 
be removed as often as is necisbirv b> a soft swab on the end of a wooden 
spatula or handle of a teaspoon or better tlirout^ a sntt rubber catheter 
which IS attached to nii aspirating bottle m which a slight negative pres 
sure IS maintained as is done in thoracic paracentesis 

It 18 advisable to haveoxvgen at hand for u c if there is severe dyspnea 
and artiBual respiration bliould he applied if cessation of respiratorj move- 
ments IS imminent There is oiu recorded in tance in vvlueli tho heart 
beat persisted for more than two hours while rcspiratorv movements were 
maintained bj hand, and it is po-»sibK th it the use of a pnlmotor mnj tide 
the patient over until the action ot the toxin is exhausted 

The use of botuhnu; antifoxin has been most disappointing hecan o 
it IB of value onlv when given carlv Icfore the toxin has become com 
bined with the tissue cells In laboratory tests with guinea pig« the 
animals mav be protected in all instances if the antitoxin is administered 
at the same time or verv shortly after the toxin is injected but the number 
of animals which survive ripidlv decreases as the length of time be- 
tween tho aclmimstration of the toxin and antitoxin is inerea cd and 
there are verj few instances m which the uumala survive if the antitoxin 
IS not given before the symptoms ot intoxication develop 

In human outbreaks of botulism there have Ixen no recorded instances 
in which there has been am definite benefit from the administration of 
antitoxin, because in all instanics the antitoxin has been given after the 
onset of tbe svmptoms In 7 outbrvaks iii which the antitoxin which 
was administered was of the same tape as the toxin which cau«cd the 
poi-soning 33 persons were ill and 2o died Seventeen of the patients 
died before the antitoxin was given and 8 succvimbcd after receiving the 
injections One person recovered without having been given antitoxin 
and 8 rcLovered after it had been administered The niorUilitj m these 
outbreaks was Tl 1 per cent lu all the instances iii which p raons rccov 
ered after receiving botulinus antitoxin, the more soverelv poisoned vic- 
tims had died befon. the antitoxin was availilik and none that were sen 
ouslv ill when thev received the antitoxin benefited bv its u e Onlv tho e 
in which the on«vt of the intoxication was dclaved or in which the svinp 
toms were of slight seventy recovered after its adiiiinistntion and there 
is no n i«on to Ixlicvc that the administration of antitoxin had anything 
to do with tluir reooverv 
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toxin to produce tlit «uin tfTfct, but (hctflicic} of tliia method has not jet 
l)cin o«tabli«liid 

The pTtiint «honld be put to IksI, prcfenbl\ in n darkened room bv 
hmi'sclf and kept fr(?c from nil di^turlmi^ influences of anv character 
If rcstkss or unable to sle'op, lie slioiiH be pitn broinuU in full eli'ca 
if ho can s\\ illow or morphiu mlhoul alroptn b\ aulviitnneons injection 
if it 18 iiete-virv lie should not be disturbed bs exniniintioii or cn 
counged to tr\ to talk or swallow or do anything which will fend to cau e 
fatigue 

hen see n i irh in the course of the intoxication, licforo fho difficulty 
in gw allow iiip nr the struigliiig spells lime set in, the stomicli should be 
avasheel to remo\c ns iniuli of the loxiti ns is possiMtj hut in seacroca'cs 
It is doubtful whether the Item fit to l>c dcrivcel in this waa is of sufficient 
\aliic to ofT (t the fatigue winch the trcitincnt must induce I hare 
seen one pitiont thrown mto a stmiiglui,, spell and die when atfcnipta 
were hoing made to pi's a stomach tnK to perform hinge 

If the stomach cm l>c empticil hi hinge, full do es of inagncsiuin 
sulphate or oUuin neiiii should l>c plnctxl wiihm the stomach hfoa the 
tube IS withdrawn It is not adiisibleto induce lomiting wilh npomorpliin 
or to nttrmpt to emetics if then is diflicidti in snalloiiing or if the 
patient strangles, Ix.'ciuso of the danger of aspirating roniitus into the 
bronchial tree , 

The colon should lie tlinroiigbli fliislud iiitli liigh inematn cren ihoush 
there has boon initial diarrliea Simple soapsuds cneinnta should be re- 
pcitcdli giicn, but not persisted in to the extent that the patient u 
fatigued 

biinplo nourishing food should be giieu if the patient can sirdlow 
or will tolerate the stomicli tiil>c, but circ should alwnes ho cxcrci«cd 
to mold nn\thin^ which will induce the struif,ling spells ^\nfcr should 
lie gircn freely, and, Ixcaiise of the innetmti of the gastro-intcstinal 
tract retention cneniata of iioniia! talt solution or the Murph\ drip arc 
the methods of choice for its administration 

Supporting treatment should be applied as indicated Caffein citrate, 
gr 2 Iw Inpodermic injection, or li^podermic pre p imtioiis of di^itih® 
may be tried for cardiac distress, but the onset of fho cardiac distre s is 
usually tcrniiml and is not responsne to treitmcrif Strychnin his long 
been used and appears to bo bcuciicial It should bo gucii an full doses, 
gr 1/30 eacry four hours, so long as signs of muscle imtnbiliti are not 
produced Atroptn iihich ts so useful in those types of food poisoning 
tihere there ts gastro-inleshnal trntahiUty is defintlely contraindicated 
because the effect of the action of tho bntulinus toxin is m many 
identical w ith that produced by toxic doses of belladonna 

There is experimental evidence that the action of tlie hotulinus toxm 
IS countt racted by pilocirpm and Pelzl stated that 20 drops of a 1 
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salad with mayonnaise or iineg^r, were agreed that there was no unusual 
taste or odor 

It 13 important therefore, that persons who have to do with the serving 
of pre«ened foods should be constantly on the alert for any signs of varia 
tion from tht, normal, and tint all preserved food winch shows any sign 
of spoilage should he discarded 

The hotulinns toxin is destroved by boihtig and there are no records 
of any outbreaks of poisoning in this country when the food wis thoroughly 
cooked hifore it wis consumed In all recorded instances the food was 
either tasted 'to determine whether it was spoiled ’ or was served as salad, 
dessert or relish without being sufficiently cooked after it was removed 
from the container Ca«e3 are even recorded where persons who ate or 
tasted spoiled food before it w as cooked developed botulism, whereas others 
who cooked the food before the meal escaped illness It js therefore, ad 
viaable to thoroughly boil all preserved foods before thev are eaten unless 
It IS known that the process by whi<h thev were preserved was sufficient to 
destroy all bacterial spores which might have been m the riw material 

The control of botulism docs not, therefore, depend in any way upon 
curtailing the use of pusirred foods but Dcce»sitates the education of all 
who u«a them to know the possibilitv of poi oning from pre creed foods 
and to recognize the signs of spoilage. If no spoiled preserved food is 
eaten or if all picsentd fooil is thoroughly boiled Ixforc it is eaten, the 
incidence of hotulinus intosieation will be practically nil 
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Jveverthclc'^, specific antitoxin sliould l)c administered to all persons 
%\lio lia^e been e\j)o«cd to botulinus mfoxicition as soon after tlic in-rcation 
of tlic poi on ns is possible ^\^^ere chickens or other dome-^tic fowl show 
signs of fowl botulism nfter tntiiig di emhd food from the kitchen all 
persons who injiv Init ( ihji aijj of the spnled /oofi should be gnen anii 
toxin c\eii if thc\ luur not ns xct sliowii signs of poisoning Tlitro shoiiM 
bo no dch\ bt cause it is m the ia<*i3 where tlie toxiu has not ect com 
hincd With tlic ti ne cells that there is hope of benefit from the antitoxin 
Bccnisc botnliiius nitoxicitioii in liunnn beings is cau'oil bj the in 
gt'jtion of a ijuantjf^ of toxin at one time, and not b> a const mt aupplv 
whuh 13 b(in«, funned be dctelopnuiit witbiii tlie l)od\, x smglo large 
injection of ontitoxiii, JO <100 imits^ is to be preferred to rcj>estcd «inill 
doses It is ad\i able, to ii«o n {inUxalent antitoxin or a mixture of l"th 
\ntitoxins A and B ratber than to wait until the tipc of the ciu«atnc 
toxin cm be determined The pitjont should W tc trd for cn>itizition 
to horse scrum and desensitizod if noccs«an, and the antitoxin should 
then he injected elowU intrnxcnoush, preferabU he graMtation, taking 
cxrc that not more tlnu 1 cc per minute is nllowed to enter the xciii 
for the first fifteen or twentr mimites The dinger of immediate ill effects 
or of subsCfjiunt emm sickness is no greater from botuhmis antitoxin 
than from nne of the oth< r horse senim antitoxins 

Prophylaxis — Clo tndimn iKitiilunim is wnlch di»triliutcJ in nitiirc 
in the soil and riw food mxtorinis pjrticnhrh segetables and fmitSj 
are li ible to be cunt iminnted w ith botulmns spores Some of tlit«o spores 
are cxtrtmcl' ro*iistnnt to heat and to other adverse conditions which sre 
emploNoil ns preaerrntue moxsnrcs in proce aiiig foods and gome of the 
processes, partieulirh the homcKranning processes, will not dcstrov the 
sporcis if thee liappoii to be present in the nw imtcrnl It is nlwaf* 
ncccssare tliercfore, to consider it possible that presened foods wlucn 
liave not been proeo sod at temperatures which arc Lnoini to destroy the 
spores, mai contniu the lotiiiiniis toxin 

It 18 safe to ssj that there is nlwajs more or less marked c\idcnce 
of spoilage when the food contains the botulinus toxin but tin re is greet 
ssriation in the extent to which the foo<I is iisibB spoiled The l\pie'’ 
checsclike, biitjric acid odor can minlh lie detected n« soon ns the con 
tamer js opiened, hut occasionaHj it is masked and mai escape 
unless the food is hcitcd In mam instances there are ummstaka e 
signs of spoilage, swelling of the ends of tm containers loose caps on 
vacuum scaled jars, signs of leakage cscapo of gas under pressure wlie 
the container is optned, offensive odor, or disintegration of the more so i 
portions of the food but in some instanced the signs of spoilage , ® 
verj alight, and maj escape notice unless tho person who prepares 6 
food 18 on the alert A few instancts arc recorded where the 
who opened the containers as well as those who ate the food served as 
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ANTHRAX 
WiitiAM U Park 

Prophylaxis — Anthrax iffocto prmcipiU> cattle sheep and horses 
and from thc«e is occasionally transmitted to man The usual mode of 
infection in man is by contact "nth animiU dead of anthrax, or by the 
handling, of infected animal nntenal such as wool hides hor ehair in 
shaving brushes, etc., -which contain spores The dmast is found all over 
the world In Russia large numbers of hor«cs die annually from this 
disease and the same is true of China In Asia Minor the disease is 
prevalent among the \ngnra goits which supply much of the mohair of 
commerce There is considerihlo anthrax among the countries along the 
Danube It is also quite prevalent, though to a Ic&a degree, in England, 
Scandinavia, Spam and Italv 

Anthrax infection is caused bv a lai^ spore-bearing bacillus The 
spores arc resistant to heat and disinfectants Animals can be infected 
by inoculation b\ feeding and even by inhalation of the spores 

In animal infections the bacilli may be given off m the iinne feces, 
or sputum The fields and pastures fioquented by the diseased animals 
thus become infected with the pore and these arc difficult to destroy 
Rational prophvlaxi« therefore involves the proper disposition of the 
bodies of animals do id of anthrax the exclusion of animals from fields 
known to be infected suitable dismfection of the stalls, and finallv pro- 
tective inoculation against the disease 

In man the disease is almost always tniccablc to contact with anthrax 
infc-tion in an animal Out of <04 ci es collected by "Morcbach 176 
occurred in butchers 31 m jursons engaged m spiuning horsehair 31 in 
shepherds and cowherds 24 in hostlers J 7 m fanners and owners of cattle 
4 in veterinarian 3 in quack doctors and 2 in meat inspectors In addi 
tion to this, cases have fre*jucntly been reported in workers in tanncncs 
and hnisb factories, m furners etc number of ca cs have been re- 
ported as due to having bnishcs made of infected hnr*chair The most 
frequent form of anthrax infection in man is that of the kin producing 
what IS called malignant pustule ’ A rarer form is called ' wool sorters 
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In the production of the. serum the successful results hare boen ob- 
tained iminuTUZing sheep and»hop«es So far as the technic of imrauni 
ration is concerned, it docs not differ from that emplo^ed in other cases of 
scrum production The animals are first made resistant against rirulent 
anthrax either bj means of Pasteurs racemes, or passirclj by the injec 
tion of specific antianthrax eenim, or the simultaneous injection of 
senim and culture Once tin animal is able to resist infection with a 
\irulcnt culture it is an easa matter to increa e the degree of immunity 
hj further injections The immunization of horses and cattle cm usually 
be pushed more eiici^cticalla than that of sheep The infections are 
ordinariH midc at intenals of from ten to fourteen davs, larger and 
larger doses being given Subcutaneous injections have thus far given the 
beat results The animals are bled m from two to three weeks after the 
last injection Horses differ greath in the potcacj of the scrum which 
thej product 80 that «eieral slionld l>o iniottd and the best chosen The 
protective serum is now prepared bv the United States Bureau of Animal 
Induatn and also b\ some ol the private biological pi mts It is fiirni hed 
liko diphtheria antitoxin either as the whole serum or refined as a globulin 
preparation 

The serum appears to bo useful in the cure of infeetions m which 
septicemia has not been established In the treatment of anthrax infection 
m human bcltvo lecoinmends Irom 30 to 40 t c distributed in «tverU 
parts of the bodj , if there is no improvement the following day the 
injections are to be repeated In severe ca«e8 he recommends intravenous 
injections Rccciitlv the teiidcncv has boon to increase the do cs in all 
moderate and severe cates to 50 and 100 cc of serum and to repeat the 
dose at 12 hour intervals until improvement is evident or the case is hope- 
less In severe caves the fir«t injection should alwavs bo given intravcn 
ously Thus far the onlj extensive employment of this “Crum in humans 
has been in Italv and in Argentine Hie reports on the whole are favor 
abk Tin Italv according to 'w.lavo the mortalitv has dropped from 24 per 
cent to C per cent In connection with statistics however it must be 
remembered tliat the prognosis in milignant pustule is not unfavorable 
and most of the human anthrax infections have been of this kind The 
reports of the use of the serum in Aew lork Citv Biston and el«ewhen 
are on the whole favorable when it Ins been given Ixforo septicemia ha 
been established I bchcTe it is advisable to use the scrum in all cases 
vvlietlicr or not surgical measures are adopted It would be of great value 
if cartful reports were made of the results of the scrum treatment Some 
good results have licen reported in cases m which the strum was given in 
small lujictious in the inflamed area in addition to that given 
Ultra vcnouslv 

The mode of action of antianthrax «crnm la not at all clear Reason 
ing bv esclusion it has been held that its chief action is hactcncidal 
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disease,” and represents n puhnonun infection due to inlialition of anthrax 
spores detnclicd from the infected wool Oecasionalh flic infection w 
primary in the uiti'^tuie 

Vaccine and Semm Treatment— flie development of vaccines for am 
mals, althongii not applird pmctienllv in the immimiEation of man, is of 
interest 

In 28*0 Tou«sunt reportwl fliat ®liecp could Ik immiinizeil h' inject 
ing tiitin with uifectdl sheep Mood heittd to 5''*® 0 for fen minutes. 
The heatiiic he btlKud had dei>trove<l nil the nnthnx bacilli Pa teiir, 
however showed that this was not tlio ease, the hacilh were not dtad 
but monlv attimiated In place of loiKsviut « nflicr enido method of 
making such an uttimiatid vaccine, Pasteur dcvi ed the pn>diictiim of an 
ntteiuiatid culture bv growiii,, virulent anthrax cultures at high temper 
aturcs 111 this wnj he was able to so reduce the virulence of the cultures 
that his ^ nccuip I w is able to itgvilirlv kill white mice, but not alviav» 
guinea pigs ^noelnc 11 rcguhrlv killed guinea pigs, but not ahrava 
rabbits In iinmunizing animals, 48 hour broth cultures of tbc<c atteiiu 
ated Mcciiics arc cmplovcd Cattle receive 0 So cc. of Vaccine It 
cutaneouslv, ind after twelve dnvs a similar qunntitv of Vaccine 11 
Sheep receive about half these doses Itibbils, guinea pigs, rats, and 
mice arc cxtnmeh difficult to immuniro The iminiinitv conferred on 
sheep and nttle bv Pasteurs method of vaccination usnallv protects the 
aniiuals agiiiist infi'ctioii through the ordinarv channels (stomach), as 
well as ngunst injections of virulent cultures Ilie immunity lasts ohotil 
one \cir The v locints must be verv carefull) standardised so as to lo 
both cfTcctivc and not dangerous 

It was found tliat the scrum of animals artificially nctivelv iminiuiized 
against anthrax was able to confer a considerable degreo of imnuuut^ on 
other animals Sclnvo produced a scrum of which 2 c.c. protected rab- 
bits against an antlimx infection vrhicli killed control animals within 
fortv eight hours ^forcover ho was able to savo animals m which the 
scrum was injected as long ns twelve hours after infection Tlie be t 
rc'siilts were obtained vvhen llie rabbits were injected intrivenoush witi 
the scrum, while the virus was given subcutaneously 

Immunization against anthrax cm also lie effected bv means of the 
combined method, that is by injecting the nmmal simultaneously’ wit 
specific antianthrax soniin and anthrax culture Ordinnnh these uijci 
tions are made on opposite sides of the hodv, the culture corresponding 
to Pasteurs Vaccine II Cattle are iiiicetod viith “> c l senrni and 0 ^ cc 
of a 8U«pensioii coiifaimiig a loopfiil of culture m 50 c c sterile silt ®o “ 
tion In calves 0 3 to 0 5 ce of the culture suspension suffices Horsts 
require tlio s.ime do'ses a« cattk sheep reipure 4 c c strum and 0 -a cc 
culture suspension On the whole, the results of these combined imtauniza 
tions have been very satisfactorv 
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GLANDERS 
WiLUAii n Park 

Occurrence — Glanders occurs in almost all parts of tho world and is 
found cspecialU in horses, donhevs, and mules 

Glanders is o ca«ionally communic ite<l to man by contact with infected 
BDimals, usually by inoculation on abraded surfaces of the skin A num 
her of inrcstigators haio shown that infection through the intact skin 
is most unlikely \iborg (cited Wladinuroff) showed that the same 
was true for mucous membranes for ho was able to place Tirulcnt glanders 
yinis on tlie nasal mucous membrane of horses without infecting them 
Infection occurred only when the virus was vigorously nihlitd in The 
relatively freqimnt occurrence of primary no«al glanders in hor es is not 
surprising, when one considers tbt extreme liability of these parts to 
minute abrasions from the horses food The use of common dnuking 
troughs or of common buckets is also believed to be an important factor 
in the spread of the disease in horses. 

Prom what his already been said concerning the etiology of glanders 
infection, it is obvious that the pus from the ulcers and the secretion 
from tho infected mucous membranes constitute the greatest source of 
the spread of the disease Moreover glmdcrs bacilli mav bo present 
m tho fccos of infected animals evvn though there ore no mtcbtiml lesions 
This IS comparable to the pre cnco of tubercle bacilli m the feces of 
animals infected with pulmonarv tuberculosis and is due to the swallow 
mg of the bacilli with coughed np sputum or with infected nasal accretion 
Immunity — ‘'o far as our present knowlevlge goe"! a moderate immn 
nit j against glanders follows an attack of the disease 

Attempts have been made to produce irtificial immunity against 
glanders in animals and the o arc of interest ns the knowledge obtauifoi 
can be applied to the treatment of subacute cases in man Immunization 
has been attempted with an endotoxin prepared from glanders bacilli 
and, while a certain degree of tolerance for this endotoxin could be pro- 
duced onlv a slight iininiinitv again t glanders infection was manifest 
Sinco the introduction of mallein as a diagnostic agent we have learned 
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let, eo far ns can bo di<»covcrcHl with our present methods, the baden 
cidal power of anthrax Pcnim is not different from that of normal fcnim. 
It docs not appear likol^ that the effect is duo to op«onui3, for, when 
animals aro injected with nntliniT bicjlli plus normal perura, and with 
anthrax bicilh plus antinitthrnx scniin, no difference in the degree of 
phagocytosis can bo made out In fact, Sobcniheim oocisionalb found 
that phagocytosis was more marked yyith tho normal scnim. In highlr 
immunized animals infected PiibciitaneousU yvith largo quantities of an 
thrax ciiltiirts, it is often possible to find hying, yinilont anthrax bacilli 
at tho Bite of injection for days afterward Jforcoyer, eases Iiito been 
obeentd iii yvhieli the Mood of immunized animals syvarmed with anthrax 
bacilli a yycck or more after infection 

ith the exception of the use of serum, tho treatment of anthrax i* 
wliollj surgical Caustic potash has been rcooinmcndc<l ns a cinstic, the 
tissues about the pustule to be protected b^ ndhcsiro plaster 
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TETANUS 

II Park 

The treatment of tetanw's has two distinct purpf»ses (1) the ncutrahza 
tion of the tetanus toxins md the freeing of the wound from infection, 
and (2) the sustaining of the patient and the alleviation of the symptoms 
until the effects of the specifac poison subside as hown lo the relaxation 
of the muscular contractions 

Bacterial Poisons — The cb iracteustic sjmptoms of tetanus are ciuacd 
almost wholly bj a vcrj powerful poison produced by the tetanus bacilli 
This is called tctanospasmin This pnson is given off bv the bacillus 
and IS of such toxic powers that 0 OOO OOo gm will hill a mouse There 
18 a second poison elaborated by the bacilli called tetanol>sin which has 
the power to cause lysis of tlie rod blood cells This is less in amount and 
less toxic Some consider it as a factor in tbo anemia occurring but it 
probably has little deleterious effect Tbo endotOTins in the protoplasm 
of the tetanus bicilli arc of no importmee since the tetanus bacilli de- 
velop onl^ in small numbera and long before the endotoxins could acen 
mulate m appreciable amounts tlic more powerful Ictinospismin would 
cau^e death The tetanus bacilli remaiu almost wholly at the site of the 
wound, a feiv only are earned to the blood and scattered throughout the 
bodv These i olated bacilli apparently do not prulift rate 

Source of Infecting Tetanus Bacilli — It is a peculiar fact tint thc'e 
bacilli live and multiply in the intestinal contents of horses cattle, dogs, 
and even men without causing injury Unless the mucous membrane 
IS wounded neither ilie tetanus bacilli nor their toxins are ibsorbed The 
foe 03 scatter the bicilli and their y try resistant spores over the soil These 
consumed with the grass or inhaled with the dust and caught on the naso- 
pharjngtal mucous inembrano enter the intestines of other animals and 
men 

As ft rule the warmer the climate the greater the proportion of animals 
and men with tetanus infected fccex C^ain localities arc known to be 
espocnlU liable to tctaini* inftction, such as Tastem New Tork and Ckm 
neoticut The spores aro very resistant, living almost indefinitely when 
protected from sunlieht and moisture 
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tint chronic gl'iinlcrs in hoivc'i dots not infrequently end in spontaneous 
reto^cr\ ^^orkln„ vith cultures attenuated miUi gheerm and a!^ witt 
deid cnltnri^, lew appears reTeiitU to Imet Hiiciessfnlly immunized am 
mala ng-unst Mnilent infection, and Dcdjiilm reports fneorable results 
lu ft mmibcr of lior is bilkinaii, m I»ctt \ork, Ins treatexl mini hoTss 
with threi iinniiinirnig injec(ioii<* of 2^1 oo of n killed hrotli culture of 
the glanders bncilli with npparenth fasoraWc results. 

Treatment — So far as spintic treatment of glanders infection is 
concomed, a number of different procedures hove been tried Thus tie 
opriiiii of horsis i hromeallv ill wiihghimh rs h is J»cf n inji-ctf d into aimnals 
sulTtniij, from glanders and fneonble results arc slid to have been ob- 
tained The nmiibi r of cisea tints treated, liowpeer, is too small to permit 
dchiiite exmehisioiia and coiifiniiator\ oWnations ore lacking In ne« 
of the fiet that cattle art re latixth imiiiiiiu to glanders mfe’ction Nicolle 
Ina cTperinicntod with defibruntod ox Moiwl ns on immiiiiiziii^ agent and 
bclicios bis results warrant further trial of the method In the hands 
of other iinc^tigators the results lin\o been unsatisfactory 

^^n^ht, Unstow and and itxtiilK Cramp and 7iclcr, report 

rccoien from glanders in man following the ndministratiou of bjctenal 
aacemes know of two aubaciilc ci e» which n?oo\ercd under this 

treatment In wow of the \ory graso prognosis in thc«o infectious "ben 
treated by the ordinary inctbods, treatment with bacterial \aecine8 should 
be tried in all except possibly the very acute cases The doses erapl'^cd 
haio varied somewbat, and will depend on the degree of reaction produced 
It IS well to begin with injections of 60,000,000, increising bi additions 
of 20 000,000, up to 200,000,000, or to a point where a definite rcach^ 
18 produced The reaction from tho injections is similar to that produced 
by mallem If a larger doso tlinn tlie ono advised is given, a too severe 
reaction mav occur duo to sensitization The injections aro usually 
even four or five dais, but mni in smaller do«c3 bo given everv two da'®- 
There is no non specific treatment for glanders whirli differs from thst 
suitable for any other acute inftctiOHS disease Ihe dischargi's from t « 
noso and mouth and from any lacerated surfaces should bo carefully looke 
after and disinfected 
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TI-TANUS 
WitiTvii H Park 

The treatment of tctariMsbas tfto distmct purposes (I") the neutraliz t 
tion of the tetanu'. toxins and the freeing of tho wound from infection 
and (2J the sustaining of the patient and the alleviation ot the svmptoms 
until tho effects of the specific poison subside as shown m the relaxation 
of tho muscular contractions 

Bacterial Boisons — The ch irnctcristK symptoms of tetanus ire caused 
almost wholly by a very powerful poisou produced bj the tetanus bacilli 
This IS called tetauo«pasmin Tins poison is giren off bv the bacillus 
and is of sucli toxic powers that 0 OoO OOo gm will kill a dioubl There 
IS a second poison elaborated bj the bacilU ciDed titanolvsin which has 
tho power to eaiiso Ijsis of tlie red blood-cells This is less in amount and 
less toxic &omo consider it as a factor in tho anemia occurring but it 
probably has little deleterious effect The endotoxins in the protoplasm 
of the tetanus bacilli are of no importance aiiice the tetanus bacilli de- 
velop onlv lu small numbe n and long before the endotoxins could accu 
mulato in appreciable amounts the mote powerful tetanospasmin would 
cause death The tetanus bacilli rcmaiu almost wholly at the site of tht 
wound, a feiv only arc earned to the blood and "cattered throughout the 
body Theso isolated bacilli apparently do not proliferate 

Source of Infecting Tetanus Bacilli — It is n peculiar tact that these 
bncilh live and multiply m the intestinal contents of horoes cxttle dogs 
and oven men without causing injury Unless the miKous membrane 
19 wounded neither the tetanus bacilli nor their toxins arc absorbed The 
feces scatter the b icilh and tbcir very resistant spores o\ er the soil These 
consumed with the grass or inhxled with the dust and caught on tho naso- 
pharvngcil mucous raembmn© enter the intestines of other animals and 
men. 

As a rule the warmer the chmxte tlie greater the proportion of animals 
and men with tetanus infected feces Certain licahties arc known to be 
i“<peciallv liable to tetanus infection such as Eastern New \ork and Con 
nectieut Ihe spores are very resistant, living almost indefinitely when 
protected from sunlight and moistnre 
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Means by Which Wound Infection Occurs — Tlie tcfamis bacilli and 
spores uijaccompniued 1)\ other Inctcria do not develop readih if located 
in henlthv tissue •» If, however, the tiwics art injured, or thev arcaccom 
paniod bv other bacteria or bj foreign iiiatcnnis, the tetanus spores then 
develop and niultiplv and pot‘>oning occurs This is espocialh liable to 
take place in a r ij^ed pt notrnting wound where the tissues adjacent to the 
infection are somewhat lacerntoii The pro ence of a foreign bo<h andi 
as catpit, tlu waste from a blink cirtrid,,e, shreds of clothing orsimplv 
dirt add to the danger The nddiliniis to the foreign material of a few 
pnthogenic or putrefactive liactcna add still further (n the probvbilitv 
of infection If the wound is quickly and thoroiighh clemed infection 
is usunllv avoided hut if it is neglected, or if bocnii«o of its nature it 
cannot bo cleaned tetinus maj develop 

Preventive Treatment — ^Tlie snrgicil treatment has for its object the 
removal of all foreign imterial including Incttria from the wouml, in w 
far as that is pos-,iblc 

Iho surrounding parts slionld be tboroiiglilv elcined with soip and 
water and the wounded tissues cleansed with sterile silt solution 
dirt, bits of clothing and an> foreign iiiatenal «lionId be circfiilK rf 
moved Finallv a thorougli clcaiising with some suitable disinfectant so* 
Iwtiou showld lie cirnod ovvt If the danger of tetanus or other bacterial 
infection IS great pick the wound li^lith with antiseptic gmze Inject in 
all suspected ca«os from 1,000 to 2,000 units of Ictinus nntitoiin 
cutincoiislv The smaller do«o is sufficient for vevung children and adult® 
having but slight wound* Tlio antitoxin is climmittd at the end of two 
weeks It IS therefore essential to ixpcal the injection at tlio end of tfu 
(lavs in ill ci«c3 where the wound is extenvue or slonglung of ti« ues 
occurs In the«e ca«e3 tetanus toxin tnovr continue to be elaborated an 
absorbed It is vvi«e to give i third injvction at the end of another ten 
dijs, if the wound his not belled IK giving the«c rtpcited injections to 
the wounded in the Iite war the occurrence of tetanus was almost com 
plctcly prevented 

Diagnosis — Thi« is gcnerallv made through the svmptom*, and there 
13 usually no need of a bactenologicil examination before treatment is 
instituted 

The first suspicious ajmptoms “bould be the signal for immedn^ 
injection of antitoxin If the case is one of tetanus the svniptoms wi 
develop m spite of this sufficicntlv to mike the diagnosis certain Bacteri 
ological tests ma\ be valuable in doubtful ci^es ui confirming the diagnosis 
or in disproving it 

An infant, for instince was reported as having developed fatal tetanu 
after vaccination The skm and subcutaneous tissues were exci ed u* 
point of vacemation and placed m broth under anaerobic conditions The 
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atsPDce of tlie development of tetanus bacilli) together with the discovery 
at autopsy of an inten«e gastritis eliminated the diigno«is of tetanus 

Paths by Which Tetanus Toicin Reaches Central Nervous System — 
It IS a matter of great practical importance to discover the course of the 
toxin from the wound to the cells of the brain and spinal cord, beciuse our 
methods of injecting the antitoxin will be greatly influenced bj the location 
of the toxin in the tissues at tlie time sjmptoma develop Much experi 
mental work has been done in in\e‘>tigatiDg tins subject All agree tint 
the toxin is tak*.ii up to some extent by the mrvea Some believe that this 
18 wholly through the end ner\e plntcs and that the toxin passes along 
the nerve fibers until it reaches the spinal cord Others think that the 
toxin passes up the Ijmph ycsscls of tb( nerves There can be no doubt 
that a considerable amount of the toxin pi ses up the none trunk supply 
ing the region of the infection, but prob ibh much the larger part is taken 
up hv the tissue Ijmph spaces ind earned through the Ivmph channels 
to the blood current and there distributed through the bfd> to pass out 
from the blood capillaries and lx. if not already neutralized, taken up 
by the. nerve endings everjwhcro throughout the uholc body The iE 0 «t 
important investigations upon this point may be summed up briefly aa 
follovs 

Gamprecht and Stintzmg conclndcd from their experiments that the, 
toxin from the wound passed to the central nervous system partly directly 
by the perineural and endoneural hmph spaces of the neryes of the in 
footed region which directly connected with the subdural spaces and 
partly through other nenes obtaining it ludirtctlj from the blood The 
local tetanus they considered as due to tho contact of the poi on with the 
motor end plates 

The experiments of Meyer and Ransom and of Mane and Morax 
proaid to their satisfaction that the poi on is transported to the central 
iierieiis system hv the way of the motor nerves — and bv no other chan 
ncl These authors thought that they had shown that the essential elo- 
ment for the al«orptioii and lran«portation of the toxin is not the lymph 
channels, but the axis cylinder the intramuscular tndiiigs of which tho 
toxin penetrates Mnnc and Morax were able to dumonstratc the poison 
in the nenc eorreapondm^ to the area of infection one and onc-balf hours 
after treatment Absorption howeyer and conduction are dependent to 
a large extent on the nerves being intact. A nervi, cut across takts very 
much longer to take up the poison (about twenty four hours), and n de- 
generated nerve takes up no poison whatcyer In other y\orJs section of 
the ncrye pixyciUs the absorption of the poi on by y\ay of tbe nerye chan 
ncis Similarly ecition of the spinal cord prevents the poi«on from 
aicyiiding to the brain Tbe poison which pi cd through the general 
lymph channels to the blood was pirtly riturncd to the tissue fluids 
throughout tbe body and taken up by the iKryc endings and thus pro- 
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ducod general tetanus According to ‘\re\cr and nansom, the reason 
6CJisnr> j)Ln(« do not pin am nje i« fljc owJuctioji of fljc poJ on 
IS Ik can f> the spinal ganglion plans a Inr to tlic ads uk< of the piMD 
A«ccnding ctntnpctall\ along llie motor paths, it readies the motor 
spinal ganglia on the side of inoculation and affetts the ganglia of the 
opposite side, inihiiig them li\ptr<<iisttn< Iho Msihic fcsult is the 
liigiih iDcrci«cd inusclo tonns, that h, ngidit> If the snpph continue*, 
the toxin next affects the ncarist sensors apparatus, there is an increase 
in the reflexes but onh when the affected portion is irritated In the 
further course of the poisoning tin toxin ns it nsrcmls cnntiinies fo affect 
more and more motor c« liters, nnd nl<o the neighlioring cn«ora apparatus 
leiding to spasm of all the «trialcd inu«clts and gtneral ktaiiiis 

Titld Ins shown that not onlj tetanus toxin, but diphthcm toxin and 
inert colloids, tan bo dcmonstrntetl in the sciatic ncncs after tliei have 
been injected subeutaiicou«l> onntraniu ciilarli, and after Tarvingpenoiis 
mas be found in the spinal cord He believes that the toxin pi sing up 
nerve tninks is absorbed mostlv bj wn\ of the hniplnfics of the nerves. 

Cemovodcimi and ironni confirm this oonfention Thev lidded fill 
the intisclts and blood »t*<tJs in n gumci pig s leg, Irii ing intact onlr flip 
sciatic nerve, skin, and bone, and then injeefed a large amount of tctinu* 
toxin below the point of ligation The animals never dcvtlopcd tetanus. 
There wasonlv a vtrv slight flow of Innpli into the ligated area, and there’ 
foro rnilv a sli^lit flow up the nenu 

The larger part of the toxin is earned In the hniph of the infected 
region to the blood, and if not neutralized is transmitted to the tissue 
fluids Ihe path of absorption to the central nervous svsfcm is then by 
wav of the motor nerve tracts of the vvliolc bodv 

Union of Toxin with Gray Matter of Brain and Spinal Cord —Tins 
union IS a loose one, and tho toxin can be partinllv freed from its union 
by the action of protioJvtie ferments A mimbcr of different elements 
of the cell eiibstanco stem fo have this power of binding the toxin 
mg to fit,® C for fen mmiites dcstrovs the cipieitv to fix toxin The'® 
brain substances which mute with toxin are certninly not of the nature 
of antitoxin, and the brain etlls, if they product antitoxin at all, certain T 
share the power with other cells "Mane notes tint adrenalin neutralizes 
tetanus toxin, and that leciflun compounds are concerned id the mechanism 
of the action of tetanus toxm on nerve cells 

Period between Absorption of Toxm and Development of Symptom* 
— There is, however, apparcntlv on intcnnl of time in winch the toxm 
IS in contact with the cells’ surface or is free in the cell» fluid before 
true union takes place According to experiments bv Kraus, p t 
toxin will pass out of the cells if thev are surround d bv an antitoxic 
fluid, just as salts piss through a membrane into «njt free fluids After 
the absorption of the poison there is a lapse of tim», before any effects 
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aro noticed With the injection of an enormous amount, uch as 90 000 
fatal doses, there is about nine hours vith 30 000 ten , ^rlth 3,000, twelve , 
with 10 fatal doses fifteen to eighteen with 2 fatal doses fifteen to twentj 
four Less than a fatal dose will produce local sjmptoms in forty-eight 
to seventv hours Wlien living cultures are injected longer periods elapse, 
for then the toxins require timo for production 

Muscles Involved — The parts first to be affected with tetanus are, m 
about one third ol the eases in man, and usually in animals the muscles 
lying in the vicinity of the inoculation — for instance, the hind foot of 
a mouse inoculated on that leg is first affected then the tail the other 
foot, the hack and ebe t musclca on both sides, and the forelegs, until 
finally th^re is a general tetanus of the entire bodv In mild cases or 
when a dose too small to be fatal has been received the tetanic spasm 
may remain confined to the tnu«clc3 adjacent to the point of inoculation 
or infection The svmptoms following a fata! dose of toxin varj greatlj 
with the method of injection Intrapcntoneal injection is followed by 
symptoms which can hardly be distinguished from tho o due to many 
other poisons In man the first symptoms arc usually those of a contrac 
tion of tho muscles of tlie lower jaw aud then those of the neck 

Presence of Tetanus Toxin in Blood — The blood during the first four 
day g of the disease, if no antitoxin is given usually contains toxin After 
that time antitoxin luuallv develops and soon makes the blnod antitoxic 
In St Ixuiis «omo veara ago the serum of a horse dvingof tetanus was given 
by accident in doses of 5 to 10 c c to a number of children w ith tho dev el 
opment in some of fatal tofanws In this cfinnectjon Bolton and Fisch 
showed bv a senes of experiments that considerable toxin might accumu 
late in the blood before svmptoms became marked In the ca es of human 
tetanus examined tho amount of toxin present m tho blood has not been 
large 

Endotoxins — Thc«e arc so much kss poisonous than the tetanospas 
mm that they do not have any appreciable mfiuciice on the development of 
disea e 

TREATMENT OF TETANUS 

Protective Action of Tetanus Antitoim — Behring and Kitasato were 
tho first to show the protectivi, and curative effects of the blood erum 
of immunized animals It was found that animats could be profcclcd 
from tetanus infection by the previous or simultaneous injection of tetanu 
antitoxin provided thit siuh antitoxic scrum was obtained from a thor 
ongblv immunized animal This neutralization was due to a chemical 
union liotwotn tho two substances From this it was as nmed that the 
same result could be produced in natural tetanus m man tJnfortunatolv 
however the conditions in the natural di'ca's. are ven much less favorable, 
iiusmuch ns treatment is usually commenced not shortlv after the mfec- 
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(iuceU gcnenl tetanus According to Mc^cr nnd Ransom, the reason 
8cn«or\ ticrM** do not pl\j on\ nde in llio wnductjon of the po\$on 
IS Ixcnii o the spinal pnnglioii pinets a l«ir to the adniicc of the poNm 
A'cciidnig centripetal!) along llic motor paths, it readies the motor 
“pinal ganglia on the enk of inoculation nnd afTccts the ganglia of tie 
opposite side, making them lixpcr ensitiic The Msihlc ^c-iilt is the 
Inghl) increased inii«cle tonus, that is, rlgI(llt^ If the snpph continues, 
the toxin next affects the nearest «iisor\ apparatus, there is an increac 
m the reflexes hut onl\ uhen the affected portion is irritated In the 
further course of th* poisoning the toxin ns it nseinds eontinucs to affect 
more and more motor centers, and also the neiglilmnng ensoi) apparatus 
leading to spasm of all the striated miKcIcs nnd gineral tetanus 

Field lias shoun that not oiilv tetanus toxin, hut diphthcna tosinand 
inert colloid*, can ho dimonstratcd in the sciatic nencs after thc\ have 
l>oen injected suhentanoousU or intrainusculark, nnd nfteranrviiig periods 
ma^ be found in the spinal cord lie Lclie»es that the toxin pa* mg up 
ncr\e trunks is ah orbed mostl) In waa of the Kniphntics of the nerves. 

Ccniosodeami nnd Ilennt eonfinn this contention Thts ligated all 
the muscles nnd blood vc»<els in a guinea pigs leg Irniiig intaet onlr th® 
sciatic none, skin, and bone, and then injccti'd n large amount of tetaaos 
toxin bolou the point of ligation The animals never developed tetanus 
Ihcrc was onlj a verv slight flow of Jvniph into the ligitcd area, and there' 
fore onlv a slight flow up the none 

The larger part of tlic toxin is carried bv the Ivinph of the infected 
region to the blood, and if not iiciitrnlucd is transmitted to the tissue 
fluids The path of absorption to the central nervous svstem is then by 
waj of tiie motor none tracts of the whole lodv 

Union of Toxin with Gra 7 Matter of Brain and Spinal Cord —This 
union 18 a loose one, and tbo toxin can bo partinllv freed from its union 
bj the action of protcoKtic ferments A number of different eknients 
of the cell substance seem to have this power of binding the toxin Heat 
lug to C5® C for ten minutes desfrovs the capicitj to fix toxin Thee 
brain substances which unite with toxin arc ccrtninlj not of the nature 
of antitoxin, and the brain cells if the) produce antitoxin at all, ccrtainlv 
share the power with other cells Mnric notes that adrenalin neutralizes 
tetanus toxin, and that lecithin compounds are concenic?d in the mechanism 
of the action of tetanus toxin on nerve cells 

Period between Absorption of Toxin and Development of Symptoms 
^ — There is, however, apparenth an interval of time in winch the toxin 
IS in contact with the cells’ snrfiee, or is free in the cells’ fluid, before 
true union takes place According to experiments bv Kraus^ p of tb's 
toxin wall pass out of the cells if thej arc surround j bv an antitoxic 
fluid, just as salts pass throngh a membrane into sajt free fluids After 
the absorption of the poison there is a lapse of timt, before anj effects 
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toTin. In another dog he performed the same cTpenraent, except that 
he substituted antitoxin for toxin He took samples of the Ijmph eierj 
few minutes after giving the injertions and measured the amount of toxin 
or antitoxin as tho ease mijit be He also made an experiment m which 
some hours after the toxin had been administered he later administered 
the antitoxin in another part of the bod^ and noted the time at which 
the toxic hunph liecame neutralized and then antitoxic The following 
two tables show the result of the injection of the toxin and of the antitoxin 

Table I — Absorption of Toxin in Dors as Shown in Lymph and Blood 


I^mph 


Tin« 

1 Do 1 D 

F tj T ‘ 

Minutes 

IStoSO 

0 

Hours 

Ito V ' 

10 

Hours 

OU , OV 

100 

Hours 

3 to 3* 

200 

Hours 

4 to 4* 

600 

Hours 

5 to 5’ 

1280 


Blood 


Minutes 

1^ 

0 

Hour 

1 

i S 

Hours 

4 

25 

Hours 

C 

1 35 


Table II — Absorption or Antitoxin 


Lwnph 


Tm 

» , 

K mber f M L iU 

f A 1 t 

Minutes 

OtolS 


Minutes 

35to30 


Hours 

Ito !■ 


Hours 

“ to “*• 


Hours 

3 to 3^ 

-5 000 

11°"" 

4to 4« 

100 000 


Blood 


Hour 

1 


Hours 

4 



6 

300 


It 18 noticed that in the aboxo tables the lymph remained up to tlurtr 
minutes free of toxin It then b<t,3n to appear m increasing amounts up 
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tioii hns tflkcn phec, but hour* nfttr the Utunc svinptoms bare appeared 
^\llcn the poison has flirt h!\ attuked the cells of the central nervous 
<<t8tem ami to boint ileprco ptmi mentis comlunctl with them 

Production of Tetanus Antitoxin for Therapeutic Purposes— Tie 
tetanus nntuoxin is dcM loped in tlie sum nnmicr ns the diplithcna anti 
toxin — hv niocuhtinp thi tetanus toxin in incmsmg do os into ho^cs. 
riu hi)rs(*s nfiui ic ns the initinl doe of toxin of mIiuIi 1 ce 
kills JoUOUO gm of guine-i pijr and nloiif, with tins twice the amount 
of antitoxin re<|mre<l to ncutrah/o it In hit di\s this do e is doubled. 
This o\trm.ntrilieed toxin stinvnUtes the production of antitoxin Ke- 
centli we have pnfirre*! to inject the lior cs siilxnfnnixni 1\ with 
units of tetanus antitoxin and then nflir ft lip«t of twciiti four houc> 
giM at hon intennls increisiiig do'cs of straight toxin After four 
or tiM months of this trc'itmint iho blood of tiie horse contains the a«ti 
toxin 111 sulhcient amount for theraptutu u c Horses iisiulh have abut 
100 units but some Inie pnxluceil ns hi At a* bOO units per aibic cenh 
meter The antitoxic siniin is rclimd h\ tliniimting, nil subst inccs except 
the pBCudo^lobulins \8 in the ci'o of dijditlicrn nutitoxin the tetanus 
antitoxiu IS bound with the p cudOplobulins of the hor-o perum 

Antitoxic Unit and Technic ot Testing Antitoxin Serum— 'rctsiius 
antitoxin is tested cxncth in tlit saino manner ns diphtheria antitoxifli 
except that tlio sire of the unit is dilTennt In I^OT the prodiKcrs ot 
«eniin in the United fetnlos agreed to a unit of antitoxin which is npproxi 
inatelj ten tunes the aizo of the unit of diplitluna antitoxin A unit ** 
defin^ ns the amount of antitoxin rei^mrcd to just neutralize 1 000 mini 
wnl fatal doses of tetanus loxm for a *liOgTn. giunci pig The United 
States Government has adopted Ibis unit and supplies the different pro- 
ducers for testing purpo cs with slUidardircd toxin 

Antitoxic Units Adopted by Foreign Governments —The Europem 
countries have reccntlj adopted a unit which equals one half of the Vnier 
lean unit Other countries will finollv adopt either the knierieifl or 1 
Furopenn unit 

persistence of Antitoxin in Blood — Raii'om has cloarlv diowu thv 
the tetanus antitoxin, whether dircctlv injected or whether produced m 
the bo(l;> is cliniiunted cqiinllv slovvlv from the blood of an animal, pro 
Tided that the senim is from an nniiiial of the «um species If 
a different species it is nmcli more quicklj eluninatcd and has practiea y 
disappeared m from ten to twcutj-onc dajs 

Absorption of Toxin and Antitoxin from Tissues — The «ime 
tigator made vtrj extensive and mtercstiiiQ observations on the absorption 
of the tetanus poison bv the Ijmpb xes eU and its accumulation m * ° 
blood, be also made similar observations on antitoxin He insi.rtcd m 
the thoracic duct of a dog a cannula and tlicn injected in the subcutaneous 
tissues of tbc left inguinal region a largo luimbcr of fatnl doses of tetanus 
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m the blood while a large portion remained attached to the central nervous 
sjstem and that after such an injection the substance of the central 
nervous si stem lost its normal power to neutralize toxin and had become 
toxic He proved that this was not because of anj remaining toxin in 
the cerebrospinal fluid He also found that the spinal cord matter alwavs 
contained more toxin than that of the brain He found that when mod 
erate amounts were injected the blood contained no toxin, while the 
brain and spinal substance wire toxic 

Absorption of Tetanus Antitoxin from Subcutaneous Tissue of Man 
— In order to te®t the absorption of tetanns antitoxin in man and to leam 
the length of time it remained in the blood I injected a healthy adult 
subcutanconslj with 10 000 units of antitoxin The results as te«ted 
in bleedings taken at intervals during six days, were as follows 


At 18 hours cnch cc contsincd 0 5 unit 

At 24 hours each c c contained 0 8 unit 

At 48 hours cuh cc coniained 10 unit 

\t 72 hours evch cc contnmeil 10 unit 

At 144 hours eich cc contained 0 8 unit 

At 2 weeks each cc contained 0 2 unit 


The charts of cases of diphtheria injected either subcutaneously or 
intravcnousU are of interest as they undoubtedly parallel cases of tetanus 
injected with tetanus antitoxin The charts show that it is impossible 
to mnke the blood stron^Iv antitoxic in a few hours by siibeiitaneoiis or 
intramuscular injections 

With Dr Ifatthias Nicoll fr I some time ago compared suheuta 
noons, intravenous intranenrol and mtraspmal injections The results 
with intraspunl injections were ion ulcrabU KUer than with intravenous 
aud those w ith intrav enous injections did much better than thove recciv mg 
subcutaneous injections TJie inlraneural injcitions had no appreciable 
effect The units required by the intra«pinal method wero less than bv 
the other methods Pepcilcd large injections did not pve anv better 
results than a single sufficiently large injection Ihe above table gives 
the striking results obtained in one nprcseiitative experiment. March 2 1 
guinea piirs were injected in the hmd leg with 2 minimal fatal do cs of 
toxin March 2 > 13 of the^c were given antitoxin as hovvn in the table 
Results in Man — Tn actual cssis in whuh the trentment was given 
within SIX hours of the develipment of symptoms the results observed 
bv us lisve been surprisinglv good The recoveries in the cases treated 
bv intnspmal injections have lieen over 70 per cent In snine cs cs no 
beneficial results api>csrcd W e have seen numerous cs cs of generalized 
tetanus that after a moderate intra pmal and large intravenous injection 
have msrkedlv improved and finally recovered snd these ca es have cer- 
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to tlio end of tlie experiment at fi%c lionrs The Wood remained free from 
toxlClt^ fls lonj; the KnipU and then to n le«^cr decree, that there is 
no question but that the Wood%c«<cls thcniuhcs did not tile «p anr 
apprccinbJe tetnims toxin except as it was dclnercd to the hlood'treara 
b^ the hiiiph In the Pccond oxpcrinunt in nhich the antitoxin was in- 
jected It IS notuid tlintcicn at fifteen inimitcs a tnec of antitoxin appeared 
m the I%mpli Ihix rapidlt increuoed until the end of the oxpcnnicnl at 
four and one-half hour-* Hen, agiin, the Wood stream uccnimilatcd anti 
toxin onh ns it Mas pound in l)> the hinpli In n third experiment an 
intraicnoiia injection of antitoxin was j,ncii In a \ct\ few inimitcs the 
hinph showed distinct amounts of titamis antitoxin This rapidk m 
crei'scd in nniomit until in a short tune the Ivinph coiitamcd onc-lhird 
as much as the blooil Tins relationship lx tween the hlood and the hmph 
contimitd for scicnil da\s, the antitoxin in lioth gmdiial!\ lc< cninc 
The same cxptriinrnt was tried with the tetanus toxin, and withm fiftctn 
miiiutc<« the hmph was stroiifiK toxic This relation hip continued, the 
arnount in both bKxl and Umph fn-adnalh dimini<lnng 

A final cxiierimcnt was then mule lu injectinp a dog with the telauus 
toxin After twciitt four hours tlio thoracic duct was tapped and the 
hinpli tested hach cuhic ccnIimeUr was found to oontnm 4o fital do'''* 
for a gram of mouse A large injection of antitoxin for tach gram of 
dog was then injccto<l intra^enoiish, and hinpli speeimcns tahtu fwia 
time to time The result of the ti«l showed that dutiwc the first fiftw“ 
minutes the Ivmph continuctl with iiiidiimni«hinp, toxiciti During the 
next fiftctn tnnmtcs toxicitt dropped to one-li'ilf the amount, and in th* 
next fifteen minutis it lictame neutral At the end of an hour the Ijinph 
was antitoxic The results showed tint an intnncnous injection of anti 
toxin immcdiatch iiciitrilizcs the Wood, and in about thlrt^ minutes or 
shorth nftcr, innhes the hTnph antitoxic The spiml fluid is much slowd 
than the Ijmph in showing antitoxin, oiid it ncicr nccuiniilatcs to anV 
great extent the final ratio being 1 to 100 

In 1898 Roux and Dorrel siiggcsfid the trcitment of titaniis throng' 
the direct injection of antitoxin into the central nerious 8%<<tein In cere- 
bral or lumbar mjcctioti lht\ considered that tlici got better resu ts 
tlnn from subcutaneous injections Ran<iom inic3tif,atcd this imttor an 
found that a subdural injection is practicnih tbo «ame ns injecting an\ 
where in the siibimchuoid space He found that after subiraelinoi 
injection either m the region of the brnin or the spinal cord the ant' 
toxin rapidlv passes b^ waj of the Ijmph into the blood, so that all " 
a trace has disappeared within twenty four hours He found that 'C 
tissues of the cuitral nervous system contained no antitoxin and t a 
hardly a trace remained in the spinal fluid He then injected tetanus toxin 
into the Buharachnoul space both bx injecting through the brain ti sue 
and by lumbar puncture Ho fonnd that a portion of the toxin appearc 
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tlio«c which came first to the attention of the surgeon or the phvsician and, 
therefore, recei\ed antitoxin on the first day Those in which the tetanus 
developed slowlj delajed seeking treatment and, therefore, one or two 
dajs tlipsed Such cases if thev had been acute would have been dead 
before the time thev recened tlieir treatment. Even thoso receiving treat 

Table IV— CoiiPAniso\ or Cases Theated with Serlm avu witiiolt Sebum 


Ca AS Trcstcl with Scnim 


1 h t (D y 1 

T 1 I 0 

D 4 

R« ed 

M l 1 ty 
(P C t) 

6 

1 33 

“t 

11 


0 

IS 

15 

3 


7 

21 

16 

5 


8 

17 

14 

o 


9 

1 24 

17 

7 


10 

1 

7 

6 



1 1 

90 


78 og 

11 to 15 

47 

oo 

Zo 


16 and over 


6 

10 



G3 

.8 

41 

4057 

Total all caac4 incubation known 

>00 

1«4 

7C 

61 

Incubation unknown 



10 

CO 

Total all cises rcceirinfr scrum 

1 

139 

go 

1 6177 


Ca*os without Scrum 


I ll t (0 y ) 

T M C «• 

n«4 

Rt ed 

M t 1 ly 
(P C t) 

lOorle t 

i 11 

10 



Over 10 

! 4 

2 



Unknown 

5 

5 j 

0 j 



1 SO 

n 

3 : 

So 


incnt m the first twtnt) four hnnra should if that was m the later hours 
ofthcdiv,bi considered as rpTciving injections late There is no question 
that evtr^ hour counts and that those receiving intraspmal or intravenous 
injections within the first few hours of definite svmptoins show a much 
greater pcrccutagc of recovery than tho o |,iven iii the table by Dr Irons 
Dimug tilt pist fiw years lulra punl mjcttions have been given m nenrlv 
evvry Cl P oceuTi-ui. m New AorV Citv Dr Nicoll nnd 1 collected the 
hrst 20 casts The results vliowed SO per cent of recoveries Later rc- 
"ultv m Cl « s reduced tbe rccovines to about GO per cent. 
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taiuh (lone much letter than apparenth similar ones rccciMng palliative 
treatment alone Lambert vvho, some vears ago, made in oxliaustive 
stiid^ of tetanus states that m n total of lU ca«c 3 of this disca^o treated 
with antitoxin the older method, necording to pnbli«hcd and unpub- 
lished reports, there was a mortality of 40 3./ per cent Of these 47 
were acute eases— tint is, eis<s with an mcnbition period of eight days 
or less, and ^\ith rapid on et, or cases with a longer period of incubation, 
hut intensely rnpid onset of svmptonis, of theso tho mortality was 7446 
per cent. Of the chronic t\pe — tho e with an mcubition period of nine 
dijs or more, or those with shorter incniiation with slow on ct — there 
were 61 cnscs with a mortality of 1^39 per cent l\ith a still hrgir 
number of cases tlio results indicate that Mth tetanus antitoxin about ’0 
per cent better results arc obtained than without I ha\e always believed 
that when antitoxin is given more proinptlv, in siifBciont first do«P 9 and bv 
the heat methods, tho results will be much better than those quoted by 
Lambert The results tabiilnted some timo ago bv EmestE Irons beiroul 
this opinion All but 20 of tho 245 cnscs were treated in Hrgo hospitals 
Tho cases tabulated bv Dr Irons apparentlv demonstrated that cases 
treated w ith antitoxin did better than thoso not receiving it, and those hav 
ing largo doses better than those receiving small doses The examination 
of the last table would apparently allow that those receiving the injections 
on the second and third days did better than those receiving them on ibe 
first This IS due undoiihtodh to the fact that tlit most icntc cases were 
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tlio eitv of New \ork ^ few of these patients would undoubtedly have 
recovered if the intraspinal injection of antitoxin had not been given or, 
indeed without anv treatment other than svmptomatio The results 
obtained, houe%er, in the living of life arc so much more favorable thin 
those in previous jtara when large do'!>es of antitoxin were recommended 
to be given bj the intravenous and subcutaneous methods, that there can 
be no reasonable doubt that the low death rate 20 per cent, here obtained 
was partly duo to intraspinal dosage and partly to the very early use of 
antitoxin 

Actcai. Antitoxic Tpevtuent of a Case of Tetanus 

A case of tetanus should be injected at tho farst possible moment after 
the development of auspicious BVTnptoois 

Tho beat results are obtained through tho combined intraspinal and 
intravenous injections the next through intraspinal and intramuscular 
injections. Subcutaneous injections are much less efficacious because of 
the alow absorption Injection into the ventricles of tho brain is moiv. 
dangerous than by tho intraspinal way and pro<ents. no advantages An 
injection into tho trunk of the none snpplving tht infected part is 
theoretically of value, but vhen an intra pinal or even an intravenous 
injection has boon made it is of no pnctiial value Injection of antitoxin 
into tho tissue of tho cord itself is unnecc «irj and docs not add to tho 
protection given by tho intraspinal way The intrispinal injection tn an 
infant or child should bo from 2 000 to 5 000 units according to its sire, 
in an adult 10,000 to 000 units 

Tlio amount of fluid should be as large as can bo injected without 
causing pnasiiro svmptoms, so as to spread as thoroughly as possible 
througiout the sulxlural spate If the scrum is thick it should bo diluted 
w itli normal salt solution or stcnle water 

Tho patient should lio on tho right side with the knees drawn up and 
tho left shoulder depnssed Tlie skin of the patients back, the hands 
of tho operator and the svringe should be stcnle TLe needle should bt 
4 cm. m length w ith a diameter of 1 mm for cluldrcn, longer for adults 
The puncture is generally made between the third and fourth lumbar 
vertebrtp Tho thumb of the left hand is pres e<l between the spinous 
proceoaes and the point of tho needle is inserted in the median line or a 
little to the nclit of it, on a level with the thmnb nail, and directed slightlv 
upward nod inward toward the median lino At a depth of 3 or 4 cm 
111 children and 7 nr 8 cm in adults the needlo enters the subarachnoid 
pice, nnden withdrawing tho olitnrator the fluid flows out in drops or lu a 
stream. After the flow of fluid has stopped a container bolding the thinncil 
antitoxic solution is comuNfed b> a short rvibbcr tubt to the needle and 
the ro(|Hi«iti. amount of antitoxic fluid allowed to run in bv gravitv If 
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Table "N — Hehlt*! mith Ilr<5rECT to (1) Tutr when 'iehuii Ctnv 
(2) Size* or IX»<e in ImtT 21 Iloins 


\ Ca«P3 recciTinp fir t fcnim 21 lioura of apponranco of fir-t symptoms 



B CasM TwiTinj; first urom in second 24 houn after appearance of firet 
symptoms 



taorouR or JOUO or Ic I tro pi al or i trarcB u 

Iq judging the effect of nntitoTiD given intrnspinallv In this senes of 
cases, it must bo rcniemlieretl that the patients Mere not selected hut tna 
every ca«e of tetanus reported was given the benefit of the treatni^^J^ , 
regardless of the clinical condition The scries, therefore, maj he sud 
be fairly representative of the tjpo of the di case occurring m and flhou 
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Anodjues and spinal sedatives are usually employed, and with an 
advantageous result in mild casts They lino no power to cure hut 
there IS no dmiht that thc\ relieve pain and diinim h spasm, and so 
conserve the strength nnd possibly prevent suffocation To produce these 
effects in mild cases or my effects at all in the acute and severe cases, 
large or very lar^jC doses are ntcc sar\ and it may well be that some 
of the remedies in these amounts are. not devoid of danger 

Bromid of pota aium the safest and one of the most effective, may 
bt given in much larger quantity than writers usually advise, indeed, an 
ahuudint experience shows that the human hodv will tolerate 2 drams 
at a dose without harm. In tetanux it is desirable that such do«cs be ad 
ministered hy tlie stomach or nasal tube or by the rectum and bo fre 
qucntly repeated Tho effect is cninnotd bv addiiig, chloral, of which 
16 gr (1 0 gm ) 30 pr (2 0 gm j and even 60 gr (4 0 gm.) may be 
given even vit to twelve hours its dangers pcrlnps btiiij, exaggerxtod 
let, undoubtedh, it is a jndiuou caution to watch its effects and to 
govern tho dosage hv tho effect produced 

Tho spasms are also powerfully influencfMl bv the preparations of 
Calabar bean, notablv the tUnd extract and the sulphate of eserm Both 
mil t bo pushed, csenn being given subcutaneously in doses of 1/6 gr 
(0 01 gm ) every throe hours until its phvsiological effect is shown in 
fibrilkrv twitching of the muscles and diarrhea This drug may properlv 
ho mentioned here not that it is as a remedy anv great favorite nt the 
present dav Other remedies littk u td now but esteemed bv the older 
phvsiciana, are couium gilsemium uicotin aconitiii, and amvl nitrite 
Iho last 18 most useful but all require practice and a apceial knowledge 
to be employed w ith succe s 

If the current opinion bo true, chlorctoue is a remedy of peculiar 
excellence It is given in large discs at a single time 40 gr (2 G gm ) 
in olive oil by the rectum and 120 gr (8 0 gin ) lu twentv four hours 
Unfortunately its action is ob«curp, and Begbie reports a ca e in whicli 
It may have had some influence in causing dcith 

Vomo cases arc greatly benefited bv cliloroform inhalations during 
severe, spasma and may even ab olutcly require it ^,o remedy for tetanus 
however has been more iudiM.riininatclv u cd On tbis jmint the differ 
enecs bctwe'ou doctors are profound but there is a growing conviction 
tint the prolongial adinmistratiiii of chlorofvrm is harmful 

SimilarU morphm and atropin are valued Inglilv lut the e arc not 
furev and arc 1 >tli u ed and abused Tliev have Fi)ce.iil ures— to relax 
the imiseles and product sleep and atropiii has a particular merit — that 

I vtnh t ths k Dr Ilirll J w ( r 1 1 *■ tasci » pr p ri j, tl i» invli t 
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for flii} in«on sufficient fluid will not enter tlit canal gentle pressure u 
used L «e 5 c c to JO c c , niconlinp, to fl„c 

The ninouiit of nntito'cm fld%i''od to l»e injected is many Landrcd 
times us mucli ns is netcssir^ to nciitrilize tlic toxin, if only it can react 
It Ihc Antitoxic llmd should l»p wnrtncil to blood heat. 

Besides the iiitr ispninl injection, mi intrntcnous injection should be 
gn ell «o as iinmi <li tfi l\ to ii« nirnlizc the toxin in the blood, and soon after 
ttnrd tint in tbo (vinph Jhe size of the individual, rather than the 
8c^crlt^ of flu CISC dctenmiKs tlio omonnt to lx gi'cn, for, in tetanus 
eicr\ CISC is irn grne A good rule is to pic 2,000 units for even 
pounds V child of -lo pounds would rt■ccl^c *5,000 units The scrum 
should Imj wnmicd to l)od\ hoU and pven slowly All precautions to 
n\oid infietion «hould Ik? u td, so fur as the pneral body is concerned 
'Ihc“*c two uij(Htion« fiiifliot for the antitoxin treatment of the ca’e 
except for further iiitraoptnal injcclioii«, as tho blood will remain strondy 
antitoxic for fut dixs I his is phiiilx seen in tlic table on the Absorption 

of Vntitoxin (oee pa^c 4 »1 ) showing the antitoxin in tho blood after the 

lapse of a week ihc iiitnspiml injections had better bo repeated after 
twcho tweiit\ four and forlc*cieht hour* Iho antitoxin rapidly 
from the spiinl fluid to the blood and it is possible that some toxin may 
enter the cord from (he nerxe trunks. The npeited injections eeriaiDiy 
seem to do good The imjiortant thing is to pvo enough at the fir«t po#* 
siblo moraent On tin fifth seventh and fcnfli daxs a siihcutancous inje^ 
tion of 10,000 units is ndvi«nUo in order to keep up the antitoxic strength 
of the blood «o tliat if toxin max still be dexcloping it will bo harmless 
Wien one is tiinblc togixe the antitoxin intrispinally or jntraxeuousix, 
then It should be gixcn intr')mii<cularly xxithout delay, and if po aible a 
later mtraspiiial and intrnxonous injection can be gixcn hen antitoxin 
js given subcutaneously or intramu^cularlx, the amount should be tici<^6 
as much as xxhen gixen intraxciiou«lx 11 hen tlic amount of antitoxin 
axailable is less than the dcsiixxl amount it should be pveu immediately 
and then later, when a further siipplx is obtained, tho remainder slou 
be given The British Tetanus Comraittco recommended in 1*^18 tlie 
follow ing dosage 
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Second 


8 000 


Third 


4 000 


lourth 


4 000 


Fifth I 

S000to4000 



Sixth 




Screnth I 

2000 to 4000 



Eighth 




^lnth 1 

2000 to 4000 
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Dbuo Treatment ’ 

Anodynes and spinal sedatiica are Ui>nallj emplorcd, and with an 
adiantigeoiis result in mild eases riifv liavo no power to cure but 
there 13 no doubt that the\ relieve pain and dinimish spasm, and so 
eonsone the strength and possiblj preient suffocitiou lo produce these 
effects in mild eases, or anj effects at all in the acute and severe esses 
large or verv lar^e doses are nceessarv and it maj well bo that some 
of th( remedies m these amounts arc not devoid of duiger 

Bromid of potnisium, the safest and one of the most effeetivc, may 
be given in much larger qusntitj than wnters usually advise indeed, an 
abundant evpenencc shows that the human bodv will tolerate 2 drams 
at a do«e w ithout harm. In tetanus it is desirable that such doses be ad 
ministered bj tlie stomach or nasal tube or bj the rectum and be fre 
qucntly repeated The effect is enhanced by adding chloral, of which 
16 gr (1 0 gm ) 30 gr (2 0 gm ) and even CO gr (4 0 gm ) mav bo 
given every six to twelve hours its ding<rs pcrhips being exaggerated 
let undoubtedly, it is a judicious caution to watch its effects, and to 
govern the do«ige by the effect produced 

The Bpa«ms are also powerfully inffucnced bv the preparations of 
Calabar bean notably the tluid extract and the sulphate of e«enn Both 
must bo pushed, eacnn being given subcut ineously m doses of 1/0 gr 
(OOl gm ) every three hour^ until its phvsiological effect is shown in 
fibnllary twitching of the muscles and diarrhea riiis drug may properly 
bo mentioned here not that it is as o retoedv any great favorite at the 
present day Other remedies little u ed now but esteemed by the older 
physicians, are conium gclscmium nieotin, aconitin, and amvi nitrite 
The last is most useful but all require practice and a special knowledge 
to b** employed with success 

If the current opinion be true, chlorctone is a remedy of peculiar 
excellence It is given in large doses at a single time, 40 gr (2 C gm ) 
in olive oil by the rectum and 120 gr (8 0 gm ) m twenty four hours 
Unfortunately its action is obscure and Begbie reports a ca«t, in which 
It may hare had some iiifluenci in causmg death 

Some cases are greatlv benefited by eliloroform inhalations during 
severe spasms, and may even ab olutelj require it Ko remedy for tetanus 
however, has been more indiscrmiinatelv used On this point the differ 
enccs between doctors are profound but there is a growing conviction 
that the prolonged administration of chliroform is harmful 

''imilailj moTphin and atropm ate valued bi^ly , but these are not 
curea and are both used and abused They have special uses — to relax 
the muscles and produce sleep and atropm has a particular merit — that 
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for anj rcT^n sufiicient fluid will not cuter the canal gentle pressun is 
u«o<l L e '■> c c to JO c 0 , at cording to age 

ilie amount of aiititoTin advi«cd to be injected is many hundred 
times as much ns is nrces<«irj to neutralize tin toTiii, if onh it can reach 
it The antitoxic fluid should lie wnnnoil to blood heat 

Kesides the iiitraspiiial lujection, an intraicnous injection should be 
gnon o as luimediateh to neutralize the tOTin m the hlood, and soon afier 
ward that iii tho hmph Tlie sire of the indntdual, rather than the 
«c\cnt> of th( ci«( determines the amount In K gntn, for, in tetanus, 
c\tr\ c i«e IS \( r\ grace A good rule is to gui 2,000 units for crerj 10 
pounds V child of 40 ptuimls would recti' e S,0D0 units The serum 
should bo wanned to lio«l> bent and girtii slowlc All precautions to 
a'oid uifcttion «liouid U. ii od, so far as the ginernl body is conecraod. 

Tlie«o two iiijeetioris siifliec for tbe niitito'tin treatment of thecae 
except for further intraspinal iiijctfions, as the blood 'nil remain stron-dy 
antitoxic for hco d i\« This is plaitih sotn m tbe table on the Ab«orption 
of \ntitoxin (vt pa^e 4 >1), showing the antitoxin m tho blewl after tk 
lap«e of a wc<k I ho iiitn«piiiil injections had licttcr bo repeated after 
twthc twent' four and fori'-cight hours Tho antitoxin rapidly pa* c* 
from the spunl fluid to the blood and it is possible that some toxin way 
enter tho cord from tho uerre trunks. The npeitwl injections certamir 
seem to do good The important flung is to giro enough at the 
sihlo moment On the fifth, sc'cnlh and tenth dn's a subcutaneous inje^ 
tion of 10 000 units is ad\ liable m order to keep up tbe antitoxic strength 
of tho blood «o that if toxin inn\ still be deieloping it will be hnnnlc*s> 
W hen one is unable to gi'c the antitoxin intra«pinallr or intnreiiou’h, 
then It sbould bo gi'cn intramuscularly 'vilhoiit dclnc, and if pos ^ 
later intraspinal and lutri'cnoiis iiijoetiou cno be guen ^\Ticn antitoxin 
13 given subciitancxmsh or intmmii«ciilnrl', tbe amount should bo twice 
as much as when given iiitra'cnoush "NMien tlic amount of antitoxin 
acailable is Ie«s than tire desired amount it should be giicn immediitp Vi 
and then later, cvlicn a further supple is obtained, tho remamdtr «ho!i 
be given Tbe British Tetanus Committee recommended in ® 

following do«age 
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tbe solution of magncsuim sulpliate The method, which should be prac 
ticod b^ the expert alone is dubious to a degree For as Ta\lor writes, 
‘the treatment is symptomatic, can cmly bo partial, and is not free from 
danger ” 

In this enumeration of remedies the properties of pilocarpin should 
be mentioned, as indicated b^ clmicil obsmers and the researches of 
2Iad«eii and Salomonsen It merits a trial as also do the organic prepara 
tions of arsenie 

Inhalations of oxjgen art- adviacd b\ Osttrwald for the spasms 
Genbrai. Meiscbes 

Feeding — All food giitn bv the mouth should be in fluid form, so as 
to be casih swallowed and this should in sc'cre cases bo kept as small in 
amount as pos iblc as there is danger ot foreign liodw pneumonia and of 
editing convulsions Ivecta! fteding should be u«cd to supplement mouth 
feeding The tendoncj to 8pa<m of the sphincter aids the rttaming of 
the injectioQ \s much as 2 or 3 pints mav bt retained daily Leyden 
Bugge ts as a combination vfOO cc milk 50 gm niitrosc and 1 teaspoonful 
salt To this brandy and tincture of opium can be added 

Feeding throng a soft rubber catheter passed to the stomach by the 
nostrils 13 often ncccssara bometinics, oanng to spasm the tube avill 
not pass Chloroform inbalationa will then be necessary Sometimes it 
18 easier to pass a small stomach tube b> the mouth Subcutaneous injec 
tiers have at times l)«n resorted to Oliae oil and 10 per cent solution 
of grape sugar have been employed, also normal horse serum As much 
as «00 to 1 000 c e can bt given Before passing a nasal tube for feeding 
or giving an injection in the bowels, or doing anything which might cause 
a convulsion, it is well to give a do«e of morphin, so as to lessen the 
irritability 

Nursmg — Every noi«e possible should be eliminated and the room 
should be somewhat darkened 

A water bed will make the patient more comfortable, and prevent to 
some degree the starting of spasms 

Results of Treatment — The most acute cases have i verv high mor 
tality The longer the incubation and the slower the onset the better the 
results If every case were given an intravenous injection of autitovm 
at the traw of diagno&vs, and treated well in other respects, probahlj 50 
per cent would recover 

Peevevtive Treatmevt iv Detaii. 

This consists in the use of antitoxin and the treatment of the wound 
The instructions printed for hospital internes by Btrghansen are so good 
that I repeat them 
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of dmn^ the miicim in tfie inoutli and (liroit '\rorpliiD, vliea uacd, 
ofioiild Ik combined with ntropin, Imt atropm ina^ ^er 5 • mil bo U'od 
alone Fc« remedua are more to interpret, tlie aigus of toxic ae 
tion in atropm are p irticularh legible J-nrge do«c3 of both dru^s «Iiou!] 
Ik. gi^tn and Lt\den riglitN adxi^es 02 gin morpliin (1/3 gr) Diinn" 
the twenty fonrlioursOl toOlSgiii canltegiicn Atropm ebould k in 
jeefed into tlio rigid mn clcs, the maximum do«o being 1/2 j gr 

(0 002 j gm ) 

Of late ^enra two forms of ‘'flxmptoinatic ' treatment liaio been Ufore 
the progro<i3i\c ph%«ician (1) with pliriiol, and (2) with inairiie :um 
piilpliatc 

1 Uacelli’s method is the subcutaneous injection of large do«e3 of 
phenol The rraiilta claimed are most striking lie uses a 2 to 3 percent 
solution in water, and begins L> administering 0 3 to 0 5 gin carbolic acid 
daih, duidcd in toNoril injections Ho then inertases the qiiantiti to 

dail\ Alaragliaiirt rccoimiKiids a '» per cent solution in oil 
UacclU claims that it lo^ ens the mno cxcilabilit' of the «pinil eofdj 
lowers tho temptniturc and has aniitotu propcrtiis The method ba» 
been appro\cd bi mam, while otiitrs haie hid little. 8ncct«s with it h* 
animal experiments u nppoirs to have little or no cIToct — ccrtaink much 
less than antitoxin The statistics giicn show a rtmirkiblj low mor 
taliti-^f lc«3 than 10 per cent flic o figures art tuidoubtcdlv too good 

In m\ own experience the good results have not been crideut and I 
am sure that if giscn it alionld be in addition to, and not in the place oh 
antito^tn The nriiic must bccirefulls witched 

2 Jlagncsium sulphate is adiniiiistcrtd in two wi\8 subcutanoousk 
and into the spinal canal It is not eisj to discriminate between what 
13 more and what is Ic&s beneficial in them TJic subenf uicous method la 
doubtless the safest and easiest it has al«o proved useful V slipht over 
dose has caused dangerous and profound collap c, as in Alillcrs ca c 
Deaths are reported hi Page, Phillips, Debrt, and Tnnton, and, though 
cures occur, n close cxainiimtion of iiian> shows tint antitoxin, Iromiu , 
ehloril, and atropm wire also used The chief danger is from re piraton 
failure — a danger onl\ avoided bj icri careful dosing Jlcltzcrs ori-,iua^ 
doso was lee of a 2,? per cent sterile solution to cverj 25 pounds o 
body weight This dose bj some is slightly reduced 

The technic of the injection max be thus do eribcd A lumbir pun^ 
ture 18 made between the third and fourth xertebre The patient shoui 
be placed on his left side with tho he id slightli rai«ed, to prcient the ■'ohi 
tjon from fioTVJiig into the medulla and paralyzing the rcspirntoiy center, 
an accident, nevertheless, which has more than once taken place Chlo^ 
form may be required, but should be axtnded where that is po ihle ^ 
tho puncture is successful, a small amount of the spinal fluid is allowe 
to flow through the needle, and it is then affixed to the sy nnge containing 
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the solution of magnesium sulpliatc The method which should be prac 
ticed bj the expert nlone la dubious to a degree lor, as Tavlor writes, 
the treatment is symptomatic can onlv bo partial, and is not free from 
danger ” 

In this enumeration of remedies the properties of piloearpm should 
bo mentioned as indicated hi clinical ob eirt rs and the researches of 
iindscu and ‘saloraoii cn It merits a trial, as also do the organic prepara 
tions of ar eiiic 

Inhalations of oxjgcn arc adiised bx Ostcnxald for the spasms 
GeNEKXL ilEASCRES 

Feedmg — \11 food gixcn hv Ihc mouth should be in fluid form «o as 
to be easil} swallowed and this should in «e\ere cases be kept as small in 
aiudunt as possible as there is danger of foreign body pneumonia and of 
exciting connilaions Rectal feeding, should be «»ed to supplement mouth 
feeding, The tendencx to spasm of the sphincter aids the retaining of 
the injection \z ranch as 2 or 3 pints may l>e retained daily Leaden 
suggests as a coinhinitioii >00 cc milk $0 gm nutrose and 1 tcaspoouful 
salt To this brandy and tincture of opium can be added 

Feeding through a soft rubber catheter passed to the stomach by the 
nostrils IS often necessary Sometimes, owing to spasm, the tube will 
not pa 3 Chloroform inhalations xrill then be necessary Sometimes it 
IS easier to pass a small stomach tube by the mouth Subcutaneous injec 
tions haxe at times been resorted to Olive oil and 10 per cent solution 
of grape sugar haxe been employed also normal horse scrum As much 
as 600 to 1,000 c c can lie giicn Before passing a nisal tube for feeding 
or giving an injection in the bowels or doing an^hing which might cause 
a convulsion, it is well to give A dose of morphin so as to lessen the 
irritability 

Nursmg — Exery noise po sible hould be eliminated and the room 
should he somewhat darkened 

A water bed xvill make the patient more comfortable, and prexent to 
Some degree the starting of spasms 

Results of Treatment —The most acute cisis haxe a verx high mor 
talitj The longer the mcubation ind the slower the onset the better the 
results If every ca»e were gixen an intraxenous injection of antitoxin 
at the tune of diagnosis and treated xvell in other respects, probably 60 
per cent would recover 


PEEVE^T1VE TrSATMEXT IX DeTXIL 
This consists m the use of antitoxin and the treatment of the wound 
e instructions pnnted for hospital internes bx Berghau«en are so eood 
that I repeat them - o & 
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1 \!! }M rfurttuu peuetntinj. or lacerating wounds containicsted 

Iv i< ti r niiunrt « pccialU tlicwi contractwl m tlie streets or 
aU nt >.1.!?. 

j I ! ink i irtrid^i aiul giant-cmtkir j)crforflttng Riid lactratiag 

\\< iiml* 


1 In ail < 1 • nl">v« imiitiowd rmioic tlic clotlung and forii'Ti 
niit«rui! il« ul tin wmiid 

i < i.au i iln urroiuuhng pirts tMlli pretn so-ip, aJcoliot etlier, 
iinl {« nil w lit r 

5 1 .m ». wiih fon-^ps o»v /oriipi initcrifll h«ng*«rf 

tji iiilh 111 till w iitiil , . 

i { t< lit . til. « .iu»l xwtii . pir cent pltcnol (cirlohc aenS), o- 
ItMJnHliiiiru w<i<i M.lwtum . 

1 iti ir^. tti. ii« urn. 1*^ frw incision if nm^sirj, to ckan c m 
vii nil I ill r n^lil' or fur tin nm«%ul of foreign Bnb*tnHct 
0 I w u gtmriil amillutic wlicnctcr indicated 
7 I i.k til. w.iiuvd lighiK wHJi paim aonkwi in tlie pltcnol 
tliliru i( 1.1 ■^ihitKin mid dros Change tlic dressings dailj 

s linnit lhutLi^ ufi. r dri-Nsiiig tin notuid on tin first da^ give -> 
utiitstifsiiitil.iiiiin I nnn sulKWinneoiists * ,»,* 

1 \ Mfi fnl rw>rd inw«t U kept of each case when the psticnc 

di iiijrr,(d 

In , of doiihl «r *m the appciMiicc of smptoms rc«cinblinff 
an iiije. tiiti) of iU OUU iiiuti of antitoxin ahoiiM 1‘e made at once 
tin d» igtt ’SH t' i< rijuii It iin\ U Ukj late If it is tetanus the s\rop 
will Ixtiuiu miintf. t in ^pit« of tin antitoxin, but will pm * ) 
dt>tli»p to nil 111 inniii,. txt. nl 

1 1 1 ^TMtNT oi Acti XI. Cvxra 

Ihis diiciK is 80 far« tint fc« pli>sj{unis see more tbnn one ^ 
cns«s Ih. iollowing nports pning tnntimiil of various 
siilfB arc gi'Lii lK?cflii«c ni this wr\ « eU ircr nln cm K oot ,j 

from the gtnerd .onsideration nlrea.lv given 'y" Jnrthods 

in conmctioJi with an intravcnmis injection has displaced all othc 
and 18 dcscriticd iiiidcr the eernm treatment of tetanus bevera 
reported at the ciiti of this Bcnce 

'T ^ ^ ' ‘clj Seierc Cases of Sfote Dftelopmenl 7*reaicd 

an accident n Sedatites One Ca^e Jfaitnp Tno Lehpses 

.goa 10 .wtl. of 
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■with slight conrulsi\e seizures Oa the twelfth when admitted was 
subject to repeated convulsions la ting ometimcs n few seconds and some 
times 10 minutes During the next five davs there were each daj 8 to 
15 severe convulsions Tho first relauition of the jaws took place on the 
sixth daj of treatment On twelfth day patient ceased to have convul 
sions and recovery was unintemipUd 

Treatimni — On each of the first five dajs 2 doses of 3,000 units of 
antitoxin wire given suhcutaneouslj on the next two 3,000 and on eich 
of the next five 1 500 a total of 43 uOO units in all Pint enemas of 
normal «alt solution were given dailv at hrst and patient was fed through 
a tube Chloral and sodium bromid each 10 gr and tnorphin Yg gr 
doses hvpodcrmieallv, were given as required On admission the wound 
was carefullv treated 

Comments — The first doot of antitoxin should have been at least 
10 000 units, and vhould have been given one-half intravenously and one 
half mtraspinallj A second intraspinal injection 12 to 18 hours later 
would have been of value The immediate givin^ of the intravenous and 
intraspinal doses is a most important point and should bo insisted 
on 

Case 2 — k modeTate aUack with two even, relapses This case re- 
ported by Fink, is similar to one treated by roe six years ago Tho patient, 
20 jears old was admitted ten davs after infection of a sore with cow 
manure IIis temperature and pul o were normal but tho spasms severe 
^\hcn the spasms were verv severe injections of morphia were given and 
occasionally inhalations of chloroform Chloral, 20 gr, and sodium 
bromid 30 gr, in mixture wen. given every 3 hours Antitoxic serum 
was given After four days the spisms became less and ceased after 
another four days Four montlis later he had a second attack and after 
two months a third attack 

In this case there were probably some remaining spores whifh de 
veloped after the antitoxin administered and that elaborated in the person 
had been eliminated In the case that came under my observation I gave 
an injection of 1 000 units every two weeks for three months after the 
third relapse 

Tiio Cases of Tetanus Treated hy Subdaml Injections of Magnesium 
Sulphate — Cases 3 and 4 

Case 3 — On September 28, 1911 Ronald R , aged 9 years complained 
of feeling ill and did not go to school The following morning the patient 
had a violent tetanic seizure and was ordered to the hospital He was 
admitted at 1 P M , the temperature being 99 4 pulse 112 

The boy had been in the habit of running about barefoot and there 
were several small cuts and abrasions on both feet The cuts were care- 
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full\ clcaiitd, ami tlitn swabbctl with (iticturc of lodin, and a puzc dre« 9 - 
uig applied 

As «oori as the woiuuli had bicn dr< «cd the ho^ «as put to bed, and 
1,500 luiita of atititctniiic scrum gt\oii siiliciitniicousl^ At 3 P V the 
patient had a tetanic scizurt Tthicli lasted t«o or three minutes, run 
sardoniciis vas well ni irktd, and from (his time on there was great difi 
ciill\ in opening the inontli 

Similar attacha owiirrcd at 4 P M and at 5 15 P Af, and a econd 
dose of 1 lOO nnits of serum was then gncii The temperaturt had ri«CD 
to 100 2° The nttaclws now rcairrcd with iiicreasiiti frequency, until 
the; were almost continuous 

At 2 10 A AI a third do«e of 1 500 units of senini was injected, and 
under chloroform anesthesia the spin*il canal was punctured betweea the 
third and fourth lumbar \trtthrje and 2 5 ce of ccrchrospinnl lluid was 
withdra^cn, and there was slowU injected in its place a I Ac amount of 
sterile 25 per cent solution of iiugiu'<iuni sulphate, 

Vfter the injection of the timgiicsinm sulphate the piticnt slept qmrtlr 
for an hour and then quite siiddeiiK the Lrcathing Iictamo eniharra^ed, 
and the temperature fell to 07 As the breathing became sfcidilj worse 
a «innll Inpodimnc of stnchnin was giten, and repeated in liilf an hours 
time The bci\ 8 condition distimtiv improicd, and he toob liquid nonr 
ishmcnt well 

\t 10 A JI on ^optcinlicr 30 tin temperature ro«o npidh to 104 C®, 
cold spoDgiii,^ was resorted to, and the teinperuturt fell to 200® The 
boj slept all the afternoon and secmcel on (ho high roid to recorer'? 
until the tirl> hours of October 1, when the temperature again ro«e 
104° Cold sponging now had no effect on the tempenture ind the 
brcathuip again became imbnrrasscd Strychnin was ndmmi'tered 
and owgcn gneii, but the bo^’s condition gndn illj became wor'se, and he 
died at 10 40 A II, the temperature immodiatolj before death being 

From the moment the znagncsium sulphate was injected to the tune 
of the boj s death no trace of tetanic spasm occurred 

The dose rccommeiuUd is 1 cc of a 25 per cent solution for cvcrj 
25 pounds of body weight, but from tlie effect of tlio dnu in this c-ise I 
am inclined to think this dosage IcH) large A large dose of antitoxin, 
gnen intraspinnllj, might ba\e l»etn of use in this case 

Case 4' — On November 9, 1911, Vem II aged 8 jesrs, while nm 
rung about barefoot, cut lier foot on a stone The wound was treated at 
home until November 22, when llio child, who appeared to be out of sorts, 
was brought to the hospital 

On admission temperature and pulse vyere normal The foot ’iras 
soaked for 20 minutes- in 1 4,000 solution of raercurj pcrchlorid, and 
then dressed with a bone acid fomentation. 
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The patient was put to bed and slept well all nij^ht, but at 7 V AI 
on Noaember 23 sbo bad slight muscular twitclnngs and complained of 
pain in the bach, and of diflicult\ in openiuc the mouth , 1,500 units of 
antitetanic serum Mere gi^tn subtntincouslj and the wound on the foot 
swahbed with tincture of lodin Tive gr of potassium bromid were given 
every three hours 

The muscular twitchings continued at mtemls all da\, and the tern 
perature rose stcidih, until at 5 I M it bad reached 104° Under 
thloroform anesthesia 1 oOO units of antitetanic erum were injected into 
the subdural space, an equal quantitj of cerebrospinal fluid haMug pre- 
viousli been withdrawn 

The tetanic simptoms persisting, a hipodccmic injection of l/lt> gr 
morphin was giien As the bladder was distended the catheter was 
passed 20 ounces of urine beino withdrawn The patient passed a rest 
less mght and the following morniDg (0 30 V AI ) under chloroform 
anesthesia 1 cc of a 2a per cent sterile solution of magnesium sulphate 
was injected into the subdural space 

This procedure was followed bj a distinct improicment and the mus 
cular spasms ceased until noon when thc> renirrcd with iDcrea«ed vio 
lenct and frequenej A second li\podorinic injection of morphin was 
giien with great benefit, the child bctoming quieter, getting a fair amount 
of sleep and taking nourishment well 

At 10 P il the convulsions returned the, attacks coming on about 
ever} hour till 4 A M , when thej ceased and the child slept till TAM 
Severe attacks of tonic and clonic convulsions then came on, recurring 
everj few minutes throiigbout tho dav More morphin was given but bad 
no effect 

\t 4 P JI a frightful attack of convulsions took place, the body bi mg 
Violently jerked about the bed and death ensued ten minutes later 

The patunt suffered from retention of urine the whole time she was 
in the hospital and the catheter was passed as required During the 48 
hours preceding death the tcuiperafur© was high and cold sponging was 
resorted to frequently and seemed to bare a very soothini, effect Immc-- 
diately before deith the temperature rose to 108 2 P 

In this CISC the amount of antitoxin as in the first case was much too 
small and should liave been given both intraspinally and intravenously 

A Case tn 'Which Trealmetd Oiienuat Antitoxin and Chlorelone 

Case 5 — Acute tetanus recovery Hale white, aged 10 Incuba 
tion 10 davs duration 1C days splinter in fo it. 

On August 5 the patient ran a spliutCT into his foot the wound was 
dressed and apparently healed m two or three davs Patient was first 
seen by me on August IT, at whidi tune there was difficulty in opening 
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nml closing tlio jn\v<!. Two ila>8 prcnionsl^ he Ind noticed some shplit 
stifTncss nnd pun on opening the month lie was iminidintelv admitted 
to the hospital iit J »0 I* A[ n utanus patient Ihc temperature on 
admission n^isitnd lOJ Thoiigh opparentls hinled and hard to find, 
the place of injury was opened ninl a piece of tissue r(mo\ed and wound 
thoroiiglil> tuiterized A splmtir wa*! found imbcddeil in the tis’ue 
oecr half an inth in length Under ether anesthesia 1,000 units of anti 
toxin wore gnin intrnnetiralK into the sciatic ncnc of the leg below the 
groin, nnd J,OtiO more intm\ciioiish h\ the inediaii basilic ^eul of the 


ann Ihc sMiiptoms e-ontimuel to iiicmsc sti idif\ with rigiditv, wn 
Milsions, nreliing of hack, and rising dail\ aierago temperature, and dis- 
assoeintion of tlio iiormnl pulse niul rc3jumtor\ rhjthm up to the tenth 
da\ of the di«ejse The eonditioii of the patient at this timo was de- 
cidedly serious On the clc\entli da\ (dn\ Ixginiiing at 1 P M ) the 
temperature had rism to 104 5® 1 , pnl t HO, respiration 38, nnd re- 
mained with pimll change at this point mitil 4 V M, when a marked 
change octumd for the Letter, tho temperature falling 4 5® to 100® F. 
pulse Uo, nnd rispirnfion 24 per niiniiie, the first mnferjal fall of tcro 
porature puKc, nnd respiration aince Iht thml dn\ of the attack. *be 
improvement m tho peiiornl condition continued until, on the sntcintn 
(lav, the tciiipernturc touched normal, pulse ^C, respirition 18 Decnas 
ing stifliicss nnd irntabilitv contmmd for some dnvs hter The last 


convulsion was recorded on the tviclfth dav 1 rom the splinter were nr 


covered tlnssicil tetanus Incilli, whicli caused tctnims in guinea pip® 
Prom the time of tho cthir nnosthesin until tho eleventh dav, as occa 
81011 required, chloretonc vijs t^ivcn in solution bv rectal enema m SO-gr 
do«cs Complete rclnxntion foUovMd each do«c, lasting from S to 16 hours 
during which time tiic juticnt slept quicllv Antitoxin was giron dfli ' 
subcutaneously in doses of 1,000 imit« I ilienl nnunshmeut was suppu 
b^ nutrient cnemnfa and stomach tidw feeding Silinc solutions vu 
frequent Inxntnes were used to promote elinmiation by the skin an 


kidneys 

Crtso C — F D, girl, aged 10 xcan, seen in consultation with 
W B Anderton nnd A A Smith, fell, striking her forehead ^ 
ground, receiving a heerated wound % inch Jong over one brow 1 ^ 
was properly disinfected and sntimd, hcxhng pronipth Seven davs la a 
there was a facial paralvsis on tho side on which the wound was rceeiU 
Thirtv SIX hours later, the jaws were fimilv locked Eight hours after 
this symptom was noted, the patient received 3,000 units of antito^'U 
intraspinally nnd 10,000 intravenously Several subcutaneous injection* 
were later given Tho tetanic spasms were largely confined to the muse e 
of tho jaw and pharynx and, later, the abdominal muscles, attempts a 
swallowing and the slightest external irritation caused contractions o 
tho muscles of the throat and laiyn^ cvanosis, general convulsions an 
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unconsciousness. Such convulsions occurred on fifty or more occasions 
together with mnumenble minor spasms Pneumonia developed later 
resolution being >ery lon^ delayed Vfter a protracted convalescence and 
extreme tmaciation the patient made a perfect recovery 

Case 7 — Thomas B laborer, was admitted April 1 1014, to the New 
Tork Ilospital, with multiple lacerations of scalp and traumatic ampu 
tation of toes of the right foot Tlic wounds were immodinteh dism 
footed with lodui and irrigated with lodm solution The following day, 
amputation of the toes was performed April 10 (incubation D days), 
there was slight stiffness of tbo jaws wliicli was not reported until the 
following nioruing April 11, 1 500 units of antitoxin wero given in the 
tissues about the wound and d,w00 intravenously liter on tho samo day, 
3 000 units into the ti:>sucs about the wound and the ssme amount in 
traveaouslv April 12, Uie piticnt wis very much wor e md was given 
13 000 units intravcnoustv b 000 lotraneunllv and 7 000 into the tissues 
about tho wound April 13 Ins eondition was still more unfavorable 
There was marked opisthotonos Light thoiis-md units of mtitoxin were 
giron into tho spinal canal and 9 000 intravenously Following the intra 
spinal injection the temperature rovi to 195 there were severe headache 
convulsions and scmicoma. April 14 the patient was comatose through 
out the dav April la, the pitant was conscious and there was less 
rigidity AprillC there ms much less rigidity and the patient swallowed 
fairly well for the first tunc The patient continued to improve and was 
discharged cured, April 30 

Comment — Through i scries of misundeistaodingd, this patient re- 
ceived still further intravenous injections of antitoxin following the mtra 
spinal dosage although an cxammatiou of bis blood showed a tremendous 
antitoxic content How much eredit should be given the single intraspinal 
dose for the recovery in this case it is difficult to sav It is to be noted, 
however that tho first real improvement followed shortly after its ad 
miaistration 
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anJ do iiig the Two da>s prt\iou«lr he had noticed some shpht 

«tifrnc«3 and pun on opvmnj* the mouth He was ^nmodlatel^ admitted 
to the hospital at J »>0 P Af ns n tetanus patient The temperature on 
admission repstt rid 102 5® rhough apparentlv hciled and Iiard to fitd, 
the place of injury was opened and a piece of tissue rtmoacd and wound 
thoroiij.hh cuutcrizcd A Bplmter was found jml>edde<l lu the ti ue 
o^or h ilf an iiicli in lenp^h Uiidir ether anesthesia 3,000 units of anti 
tOTiu were gnen intrineiirulh into tiu sciatic iieno of the Icp below the 
groin, and 5 000 more intrivenoiish hv tho median basilic ^ein of the 
arm The s\niptoins coiitiiiiied to increa c st< ulilv with rigiditv, con 
luIsiOQs, arching of hack, and n mg daih aicrige temperature, and du 
association of tho noriml piiW and respirators rhsthiii up to the tenth 
das of the disease Tht condition of the patient at this timo svas de- 
cidcdlv serious. On the clescnth das (das hogiiming at 3 P 31 ) the 
temptrature Ind ri«en to 104 5® t , piil t luC, respiration 3S, and re- 
mained ssith giiiall change at this point until 4 \ M, when a marked 
change occurred fur the Utter, the temperature falling 4 5® to IPO® F, 
pul e lie, and respiration 24 per miimtc, the first material fall of tom 
pornturc pul c, and re<pintion since the third dn\ of the attack. The 
improsemcnt in the general condition continued until, on the sixteenth 
das, the temperature toucheil normal, puisc *>0, respiration 18 Docrca^ 
ing stiffness and irritabilits continued for «omc dass later The last 
consuUion sras rci-ordc-d on the tsulfth das Jrom tho splinter were re- 
coscred clas ical tttinus bacilli, which can ed tetanus m guinea pig^ 
From the tunc of tho ether anesthesia until tho clcsenth dnv, as occa 
Sion required, chlorctonc svas given in solution bs rectal enema m 80-gr 
do cs Complete relaxation followed each do«c, lasting from 8 to IC hour", 
during which time the patient slept quietly Antitoxin svas given dailv 
subcutancoiisls in doses of 3 OOO units LiUril uoiirishracat was supplied 
hs nutrient cneniatfl and stomach lube feeding Saline solutions witn 
frequent laxatives were u«ed to promote chmmation b> the skm and 
kidnevs 

Ca«o C — F D, girl, aged 10 sears, seen in consultation with Drs 
W B Anderton and A A Smith, fell, striking her forihead on the 
ground, receiving a lacerated wound *J4 **ich long over ono brow This 
was properly disinfected and sutiirtd, healing promptls Seven daxs la^f 
there svas a facial paralysis on the side on which the wound was received 
Thirty SIX hours lattr the jaws were firmlj locked Eight hours after 
this s'Tnptom was noted, the patient received 3 000 units of antitoxin 
mtraspinalls and 10,000 intravenously Several 'jubcutancous injections 
were later given The tetanic spasms were largely confined to the muscles 
of the jaw and pharynx and, later, the abdominal muscles, attempts at 
swallowing and the slightest external irritation tanked contractions of 
the muscles of the throat and larynx, csanosis, general convulsions and 
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the patient A largo percentage of the mortality in diphtheria occurs in 
cases which have received antitoxin late m the disease It has been our 
practice to give onlv one injection of antitoxin and that one should be large 
enough to control the disease The antitoxin remains in the body for a 
number of dsvs ilild and moderite cases receive subcutaneous or better 
intramuscular injections the severe and malignant cases receive intra 
venous injections Ihe site of injection is sterilizeil with tincture of lodin 
or other disinfectant and some portion of the body where there la an 
abundance of loose cellular tissue is selected In intramuscular injections 
the thigh IS a suitable location and docs not interfere with the patient’s 
turning in bed 

Intravenous Injections — In intravenous injection the median basilic 
vein, or in voting children the external jugular vein, is selected A Bur- 
roughs Welcome svnngt (5 c.c ) and a \o ) steel needle are used The 
antitoxin is warmed to bodv temperature and then drawn into the svrmge 
To be sure that the needle has entered the vein withdraw the plunger until 
blood shows in the rack of the end piece and then inject sbwlv lutra 
venous administration is used m all severe and malignant cases to obtain 
the full V alue of the antitoxin at once A suitable preparation produces no 
untoward efTccts m children is a rule for if chills do occur they are much 
less severe than m adults Chills were present in 7 per cent of cases of 
children four years of vge and under In adults severer and more fre- 
quent chills with inu''ea and vomiting happen but the desirabihtv of 
introducing the antitoxin dincth into the general circulation more than 
off ets these effects in seriously ill ca os Thomeon at the ^ illard Parker 
Hospital had a series of over 3 000 cases adults and children in which he 
had no untowanl effects but since then one death has occurred Anti 
toxins of high potency were UM?tl as in this way the amount injected is 
le ened con idcrvHv 

The effects of intravenous administration ire striking m manv cases 
The temperature falls more quickly to normal and the patient loses his 
toxic appeirance in a shorter time His condition improves rapidlv and 
It IS difficult to keep him at rest as he feels so much better The effect 
on the exudate is seen in a much shorter time and it Iicgins to curl up and 
disintegrate sooner The glandular swelling also subsides more quicklv 

The single dose is sdvocaled because antitoxin remains m the bodv 
fluids for many days The greater the concentration in tbe blood the 
more rapid is its escape from the capillaries into the tis ues and the 
quicker its contact with the toxm If 20 000 units are given in one 
dosf the whole amount is immediatelv effective If this amount is divided 
into three do es and the second and third aro given after m interval of 
eight hours, there is acting during the first ciglit hours onlv one-tlurd of 
the required amount during the econd eipht Iniirs two-thirds of the 
total amount is available and onlv at the end of sixteen hours is the 
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TRFATMtNrOf DIUITUFKIA 
Atcinn\iii T Dickson im» Wiiium If Pvpk 

Cii«<s of diplitlicnn mn\ l>o duiclod into mild, modcntp, ep>ere and 
mili^niit for llic jnirjHt ««» of tnntineiit ^o di^rriptioii is jiccc«<4rT for 
tilt hrst two j.roup'^ llic PC\ore t\pc mchidoa InrMigcal dipliflicna, cases 
occurring, m tltc wnrso of otlitr acult iiiffctioii«, ca<cs sliowiiig a naso 
phanrij^til nnd in«nl iti%ol»tinent, and ciscs showing CTiidate on both 
tonsils cTteiuliUp to the iivuh mid soft palate In the latter ca«C3 the 
tissues of the tiirmt mn\ show siicli markeil 6wcllm„ nnd edema os to be 
mistnktii for pentonsill ir abscess Hie malignant tape presents marked 
glandular iinohcinent with frequenth a pile waT\ appcironce of the 
skin Diilliit s nnd apilhs without nnt delinnm are usuiiHv present 
The hrMi.cal diphtheria is iiurkeil Iw dsspnea and resiles ness It may 
be an cTttnsion from the pharMix or it iim bo the prlm^^^ site of the 
infection Hit dispnci is usinllv iiispintorv m t\pc though if the 
membrane txtonds to the tncliea and bronchi it is sometimes ctpiritory 
ns well Go%cr, in a series of cases e^mnined with Jackson’s larTOqeal 
speculum, found that where the membrane was confined to the larynx the 
exudate was usunlh more film> m chnneter than in the other tvpta of 
eases and ndhend Ic s tcnaeionsK and m wiping it off with swabs under 
direct vision, there was not inneh tciidciicj to bleeding 

TrFVTJIBNX 

Antitoxin — The sole action of antitoviu is the neutralization of the 
diphtheria toxin The antitoxin should therefore he gnen in a way and 
in sufficient amount to accomplish this object at tho earliest possible 
moment 

Antitoxin should bo immediately administered to every case, except 
when it 13 of the ier\ mildest type, in which there is any suspicion of a 
diagnosis of diphtlicrn Do not wnt for the return of a culture but give 
the antitoxin carh This admonition applies to all t\pcs m which there 
is believed to be anv element of danger and ma\ be tbe means of saving 
460 
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the patient A large percentage of the mortality in diphtheria occurs in 
cases which have recened antitoxin late in the disease It has been our 
practice to giro onK one injection of antitoxin and that ont should be largo 
enough to control the disease The antitoxin remains in the body for a 
number of daas Mild and moderate cases receive subciitaueous or better 
intramuscular injections the severe and malignant tisis receive intra 
venous injections The site of injection is sterilized with tincture of lodin 
or other disinfectant and gome portion of the liodv where there is an 
abundance of loos* cellular tissue is selected In intramuscular injections 
the thigh 13 a suitable location and does not interfere with the patient s 
turning m bed 

Intravenous Injections —In intravenous injection the median basilic 
aun or in joiing children the external juguLr vein, is selected A Bur 
roughs Welcome springe (*> ec.) and n No J steel needle arc used The 
antitoxin is warmed to body temperature and then drawn into the syringe 
To he suro that tho necdlo has entered the \cm, withilrnw the plunger until 
blood shows in tho rack of the end piece and then inject slowly Intra 
\cnous administration is used in all scvcic and milignant cases to obtain 
the full value of the antitoxin it once \ suitable prepiration produces no 
untoward effects in children as a rule for if dulls do occur thc^ are much 
less severe thin m idults Chills were present in 7 pir cent of ca es of 
children four sears of sge and under In adults severer and more trc« 
(juent chills with nin«ea and vomiting happen but the desirability of 
introducing the antitoxin directlv into the general circulation more than 
offsets these effects m scrioudy ill cases Thom«on at the \\ illard Parker 
Ho pital had a senes of over 3 000 ca es adults and children, in which he 
had no Untoward effects but since then one death has occurred \nti 
toxins of high potmey were ti dl as in this way the amount injected is 
Ipasencd considenVly 

The effects of intravenous administration are striking in mm> cases 
The temperature falls more quickh to normal and the pitient loses his 
toxic apptarauce m a shorter time His condition improves rapidh and 
It IS difficult to keep him at rest as he feels so much better The effect 
on the exudate is «cen in a much shorter time iiid it begins to curl up and 
disintegrate sooner The glandular swelling also subsides more quickh 

The single dose is advocated bcciuse antitoxin remains in the bod\ 
fluids for many days The greater the concentration in the blood the 
more rapid is its escape from the capilhries into tlio tissues and the 
quicker its contact with tbo toxin If 20 000 units are given in one 
dost, the whole amount is immtdiatcdv cfftetivt If this amount is divided 
into thrrM. doses and the second and third are given aft r an interval of 
eight hours there is acting during the first eight hours oiilv one-third of 
the TVHiuirLd amount during the second eight liours twvthirds of the 
total amount is nailable and onlv at the end of sixteen hours is the 
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TRIATM^^T Of DIIlITIIfKIA 
AldltlUIl f ])|LKM)N AM* ir PvrK 

Cn«!<s of diphtlicrui inn\ 1*0 dnidocl info inild, mmlentr, sc^orc and 
mnli^innt fur tin piirjH*<-«s of Ir* ilttutit No iJf«criptioti is ntrc-ssirv for 
the first two irroiiji-i Hit mere t\i>e iiicliidps InrMipcuI diphlhena, cases 
occurring in the e-our e of other iKuto leifeetion", case-s showing n naso- 
plnrMij.(aI mid iu«al iiixolMincnt, mid ca«i3 sliownig CTudatc on both 
tonsils extending to the miila and soft pnhfc 3n the latter rises the 
tissues of the throit mii show such iimrUi! swelling and edeinn as to he 
xnistihcn for peritonsillir nbse(«s ilie innhgiiant tipe presents mirhed 
glandular nuohetuent with fro<nienth n jnh appearance of the 

kill Dnlliuss mill apitlie willmnt am ddiniiiii arc iisinlh prcsoiit 
The InrMiptil diphllicria is ninrkeil In d'spnpi mid restlcs nc’s It mat 
be an cxttiisioii from the pharMix or it ma\ lie the primar\ site of tlio 
infection The d}'<piiei is usually inspirafon in t\pc, though if fbe 
membrane extends to tlic trochtn and bronchi it is sometimes expiratory 
os well Goier in a senes of cn«c3 cxmnincd with Tockson's larvngeal 
spcciilum, found that where the incmbrniic was confined to the larynx the 
exudate was usiialh moie films m clinraclcr than in the other t^•pcs of 
cases and adhered le«s tcnneioiish and, in wiping it off with swabs under 
direct vision, there was not Jiiiicli tendency to bleeding 

Treitmfnt 

Antitoxin — The sole aclioii of antitoxin is the neutrnlization of the 
diphthern toxin The niititoxiii sliovid therefore be gi\cn m a was and 
m sufficient amount to accomplish fliis object at fho earliest possible 
moment 

Antitoxin should lie imincdnteU administered to every case, except 
when it 13 of the very mildest type, in which there is any suspicion of a 
diagnosis of diphthern Bo not wait for the return of a culture, but pve 
the antitoxin carlv I his adioonitioii applies to all tv pcs in which thert 
13 believed to be any element of danger ami mav be tbe means of saving 
460 
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the patient A large percentage of the mortality in diphtheria occurs in 
cases which haie received antitoxin late m the disease It has been our 
practice to gi'e onh one injection of antitoxin and that one should be large 
enough to control the di ease The antitoxin rcnnins m the bod\ for a 
number of diis llild and modemte cases recene subcutineous or better 
intranuisciil ir injections the severe and malignant cases recene intra 
venous injections The site of injection is sterilized uitli tincture of lodm 
or other disinfectant and sohw, portion of the liod\ where there is an 
abundance of loose cellular tissue is selotUd In intramuscular injections 
the thigh IS a suitable location and docs not interfere with the patients 
turniHj, in bed 

Intravenous Injections — In intravenous injection the median basilic 
vein or in jouug children the external jugular tein, is selected A Bur 
roujis Welcome svring* (o c.u) and a No 't '•tccl needle arc used The 
antitoxin is warmed to bodj temperature and then drawn into the svringe 
To be sure that the needle has entered the vein w ithdraw the plunger until 
blood shows in the rack of the end piece ind then inject slowlv Intra 
venous administration is used m all severe and mihgnmt ca es to obtain 
the full value of the antitoxin at onct suitable prep nation produces no 
untoward effects in children ns a rule for if chills do occur thev ore much 
less severe than in adults Chills were present m 7 per cent of cases of 
children four veara ot age and under In adults, everer and mon fre- 
quent dulls with nausea and vomiting happen but the desirability ot 
introducing the antitoxin directlv into the general cireulUion more than 
offsets these effects m prionslv ill cases Thomson at the illard Parker 
Hospital had a senes of over 3 000 ci«cs adults and children in which hr 
bad no untoward effc'Cts but since then one death has occurred Anti 
toxins of hich potPiicj were ii»o<l ns in this wa^ the amount injected is 
les'cnccl con iderablv 

The effects of intravenous admiuistration are atnkine in raanv cases 
The temperature falls more quickly to normal and the patient loses his 
toxic appearance in a shorter time His condition improves rapidly and 
It IS difficult to keep him at rest as he feels 83 much better The effect 
on the exudate is seen in a much shorter time and it begins to curl up and 
disintegrate sooner The glandular swelling also subsides more qiuckK 

The single dose is advocated because antitoxin remains in the bodv 
fluids for mail} dajs The greater the concentration in the blood the 
more rapid is its escape from the capiil tries into the tissues and the 
quicker its contact with the toxin If 20,000 units are given in one 
dost the whole amount IS immediately effective If this amount is divided 
info three doses and the second and third arc given after an interval of 
cig it hours there is acting during the first eight hours onlv one-third of 
tie mjuirid amount during tlic second eight hours two-thirds of the 
otal amount is available and only at the end of sixteen hours is the 
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piticiit hnMng the efi’c'ct from tin whole nmoniit Tlicre 13 no objwtion 
to iiip, a second do c if the <irs>t n tiioiuht iiHuflicicnt The ham done 
h^ gninp an ui«iiJhcioiit fir-t do«o cmiiot, liowocr, lx. rcnio\cd hr doing 
tins Di})hth(.ri i antitoxin requires at least two weeks to be cIiininateiL 

Influence of Size on Cosige — Di|i1ithoriii uititoxin inflnonccs dipli 
thena solch through its nhilitx to nciitrilize* diphthern toxin To do 
this the two siilHtniKCs. must come in coiitnert 

The diphtheria toxin js ino<»tl^ leienteel at the site of the diphtbena 
In toxic cases some of the toxin has l»eeii ahvirbcd and has been cirncd 
b\ the l\mph \ts els to the peneral hlood suppU and later distributed 
throughout tl» Ixuh Tho amount of toxin in the loth c%on iii the mn't 
malignuit cn c requires hut a niatneh smnll anioiint of nnlitoxm to 
iicutrahre it Prolnlih 100 units would 1x3 more than sufficient The 
ditlicult\ IS to con^t^ tho antitoxin to the cells which are king attacked 
In tho toxin lo reach thee, tho antitoxin nin«t first enter the blood 
stream and then pass from tho cipillunes to tlio ti sues Onh a sen 
smnll proportion of tho antitoxin m the blood ns it pn««ts throiigli the 
cnpillanea p is cs tliroiigh the ir wills to the tissues It is nece* ar^, there* 
fore to throw into the blexHl a preit excess of antitoxin, so that there will 
pass to tho tissues in a short spico of time sufficient antitoxin to neu 
tralizo the toxin 

It IS therefore, the amount of antitoxin m a cubic centimeter of the 
circulating blood rather than m tho whole blood supph tint w of 10 
portaiicc The do e, therefore, should be proportion'll to the weight A 
child of fifty pounds should rcce ivc twice ns much ns n child of twciiti fire 
pounds llicro are certim rci«oiis, however, which cuise us to modifi 
this rule and gno larger do es to tho simlJtr children Diphthern anti 
toxin has no deleterious effeet except that duo to reictions which follow 
from the horse scrum in those who are sciisitne I he serum reictions 
are less in xen xouiig children I urtherinore, the danger from diphtberu 
m xerj joiing children ix greater than ainoiig oldtr children Ikcausc 
of these reasons xvc adxi«o that little children rcccixo about one-half or 
one-third tho amount tliat is ),i\cn to adults 

The do«igo xxc Inxc adoptcil m the Jxcw Tork Citx contigious diseare 
hospitals 13 gixcn in tho tabic There is no objection to gixiiig <ionicwliat 
larger doses When the exudate docs not disippcir xxitlim fortx-cig'U 
hours, it 18 xvise to think of some other process, such as ^ ineeiits 
or sx'philis 

Administration of Antitoxm — The earher the remedy ts admtnt^ 
iered the more certain and rapid ts the effeet In cases of anv seventv 
xxhcrc diphtheria is suspected md m ews of croup it is fir better to 
administer the remedy at once, mil iiig i culture at the same time thin to 
delay the treatmint until a diagnosis has been made bx bicteriolopic cx 
ainination The first injection should be largo enough to control the 
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di ease One lar^,^ dosc cirly >3 far more effiL'icioiis than the same 
amount m divided do cs Sc\irc n es nml those in which the administra 




no 1 — Ch«t <inoivi''r U-sits or Antitomv it i cc or Hima’? Rlood Arres a*« 
lKTm\t^ocs Ivjtctiov or lOOOO Ivm Not« tie emaller 1 Wren ehow tlie 
greate t oi oint t antitosin in II bl d 

tioa of Rntitoxm haa been debved or cases which are progressne because 
of an insufficient brst dose should be given a large intravenous injection 



Flo •> — Chabt Showivo Estest Aifii Kapimtt or AnsoRmov c 

i'CTITOXlV ClVEV fenSCUTAatoCSI-T OB l^TBAUORCULABLr Facl 


pane t C mp re with 1 g 1 The pat eats Noa 1 anl 2 h win'' the great t 
0 mt f t t XI produced antitoxin e rlj i tie tt k nd j Id 1 the r 
own ant toxm to what as abe rbed 

whenever feasible In thia wav the full talue of antitoxin, is obtained 
a< once chart Fig 1), whtras the absorption from the siibcutaiifous 
or intramuscular injection is so alow that many hours must elapse before 





470 


Tia A1 \[I ^T 01 DiniTIII KIA 


ftii\ groat anioniit of antitoxin Im foiiinl its >i'i\ into tlic general circu 
latum (six oliart, 1 ig 2) It must be warmed to the 1 )(k 1\ tc inpcratiiro and 
giien ^c^^ grulualh 


Amount oi Antitoxin Ttr^untfi) in the Triitmint or a C»«e 


r 1 1 

M II C»i * 

Sf <1 !• 

S( « « 

u 1 rs 1 

Infants 10 to 30 lbs 

f2 OOOunils 

u 000 units 

r 000 units 


in wiiglit riindcr 2 


to 

to 

to 

years of npc) 

[^3 000 units 

8 000 units 

10 000 units 

la 000 units 

Children '’0 to 00 lb 

f'* 000 units 

' 000 units 

10 000 units 

14 000 units 

m weight (uhdir 

\ 

to 

to 

to 

lo Tinrs of age) 

000 units 

10000 units 

la 000 units 

20 000 units 

Adults 00 lbs nnd 

f 4 000 units 

«> 000 units 

1 000 units 

20 OOO units 

oier in weight 

\ to 

to 

to 

to 


[u 000 units 

la 000 units 

20 000 units 

40 000 units 


On* half th avoiinti iui*d r> *n IninTfixMi i; 


Ci«cs of lamigoal (hphtbcria, moderate ca cs seen late at the time 
of the hrst mjcxtion and willdifincd cn«cs of diphthcrn occurring as a 
complitatioii of tliecxanthcmila ehonl<lbeelo«sific(l and trcitcd as “stverc 
eases 

In nil eases a single (lo«c of tbo proper amount, ns indicnted m the 
schedule is retxmiiiuiidcd 

It 18 rccoiiiracnded that the methods of administration bo is follows 
Jfild casts — siihcutanoous or intramuscular 
■>ro(lerate cases — intramnsciilir 

Serert cisps — intrisenoiis for at least one-half of the amount, intra 
pontonoal, or intrimii«cular for the n.iiiaiiidtr 

Alnljgiiant cases — intravenous for at least one-half of the nnioimt 
Some point on the Burfnee of tbc bodj should bo chosen for the injcc- 
tjmi, as Mhere thirc is an abiind'inct of sulicutniiTOns, or muscular tissue 
the abdomen or infniscapulnr region Ik fort the « ni(d\ is admiut ttred, 
the skin sliould lie sterilized at the point of injection with tiiictuTt of lodin 
or other disinfectant The springe should be thoroughlv sterilized It is 
better not to employ massige over the point of injection 

Anaphylaxis — The dinger of the admimstntioii of antitoxin to a 
patient who has prcMoiisK been injected has possibh bicn overtniphasifcd 
and the medical profession Ins been as t whole fearful of the phenomenon 
known as anaphxhxis The introduction of a second dose of antitoxin 
at an\ time subcutaneonsh or intramiiscularh is practically free from 
danger The only possible danger is that the needle ma\ enter a vein and 
most of the serum get immediately into the grmnl circulation — an cx 
tremelj remote possibilitx Many hundreds of cases under onr care lis'C 
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tocQ Rircii a second adinini«tration of autitoTin within a period of from 
three to four weeks after the hret dose (the most susceptible time for 
aiiiplijlaxis) and wc have not seen am bad tcsuUs. Given intravcnoush 
extreme cjtition mu t Iv exercised, especially if the former injection was 
of recent date After an interval of from six to ten months the danger 
of giving a second do c is matcnalh les cned The svmptoms appear 
almost imnicdiatch, the pitient showiD^ great swelling of the lips and 
fact, cdcini inosi , labored breathing and a rapid, threadv pulse Col 
lapse and death supervene m a very few eises The treatment for the e 
cases IS the injection of a dose of a 1 1 000 dilution of adrenalin into n 
vein without delav In severe and mali^ant casts liaviii„ a historv of 
asthma or of a previous injei tion of setmn where intravenous administra 
tion is indicatetl, fractions of a cubic ecutimeter of antitoxin will diluted 
may bo given at intervals of ten minutes mtrivcnouslv Should no ill 
effects octur after sis doses thus given, then administer enough antitoxin 
to control the disease 

Local Treatment — ks a rule mo t ci cs of diphthcrii do not require 
anv local npplicition to the throat for as !>oon os the antitoxin b< comes 
effective the niemhrauo Kgins to disinlcgrati Hie mouth ind gums are 
cleansed with some mild mouth wash is a part of the patients routine 
toilet Id ca«cs with edema of the tonsils and iivnla, o gentle irrigation 
of normal saline solution or of sodium licirbuiatc (1 dram to the pint 
of warm water) adds to the patients comfort Nasal irrigations arc 
not recommendi'd as there mat be some danger of infecting the middle 
ear fahould irrigation bo di tressiiig or fatiguing to the patient, it should 
be discontinued Children have to be restrained by pinning in a sheet 
(mummv dressing) but irrio^tion for children has been pncticallv dis 
continued at the \\ illard Parker Ho pitol os their struggling seems to be 
more fatiguing than the treatment is of benefit 

Treatment of Laryngeal Diphtheria — In lOlh at the illard Pirker 
Hospital the croup cases were examined b> means of Jackson s laryngeal 
speculum PrevKuis to this time no direct view was attempted and intuba 
tion was performed in the clniicil aspects of the casi k culture of the 
larviix w IS taken tlinuigh the speculum aud the membrane was wiped 
out bv minis of tlie svvib \ verv hteh percintagc of thp'^ cultures was 
positive muoh more than in the aiUnres taken from the pharynx This 
w as probablv due to the tact that the swab came m contact more thoroughlv 
with the exudate It was also noted that the cases so treated or examined 
icnied to breatho better at the time of the (xamiiiation from the liftin,^ up 
of tbe larvnx and somo of the e were able to go without intubation Gover 
reported i «ene9 of IS*' ca es so examined and while the larvnx was 
swabbed out oiilv once p* rmanent nli f was ifforiled in a number of eases 
Once a cbild is intubated the difficnltv of taking nounsbment, tbe 
increased flow of saliva and con eijneut coufdung tend to lower its re- 
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sistfltiec niid iiKrci«<. the 8iioccptibilit> to lironcLopncumonia , and alao 
nboui 0 '■> |Kr tent of intubited Ixwnie vliat art known as ‘ dironic 
tubes ’ It was notcil that sonic cases winch were in need of intub-ition 
could bt tided o\cr for n space of from si\ to ten hours after the incm 
bmno was romo\ed h\ means of swabbing, and in addition tins interval 
of timo was sufticunl for tho antitoxin to become efleetne If the croup 
cases can bo cirried over for a period of twelve hours after intravenous 
administration of antitoxin, onlv a small pcrcciitago require intubation 

riioinsDii tontimicd the swabbing treatment of croup ei cs and re- 
peated the swabbing process as often as the d^opncic svmptoins returned 
and tho child could Ik. kipt from being intubated lie used small pledgets 
of gnuze on an applicator W ipmg ont the hn nx results m relief of the 
dispiiei and cjanosis and the patient usually goes to sleep In some 
cases the relief is permanent. Usually the good results Inst onlv for a 
few hours and it is xiccc'snrj to w ipo out the larjnix and free it from mem 
bnino and mucus 

This procedure docs not merenso tho danger to tho patient in anr way 
and bmnchopneuinoni'i dovclop<*d »n no ca«e as a result of it. Ineitier 
did there ctm to bo am ri«k of pushing, down the membrane and blocking 
tho larviis or tnchei Aphonia disappeared earlier than it did m in 
tubated cases The following table shows Thomson’s results of appliMtor 
treatment 


Tuoiisov 6 HestLTjv or ArruevTou Tre.vi»ifst 


Ct»9 

1919 ' 

19 9 

Number of cases of diphtbcritie laryngitis 
Patients neither intubated nor treated with 


1 2 

applicator 

84 

79 

Patients intubated 

Patients receinnff applicator treatment not 

75 


intubated 

0 


Total number of deaths 

42 


Alortahty 

20 per cent 



Cover and Hardman nrc vising metal perforated suction tubes winch 
are inserted throufrfi the Jneksnii speciihim and attached to a ^ank^ner 
pump Tho membrane and mnens arc thus removed by suction Ha 
man * prefers m some cases a French clastic catheter to the metal tube tin 
It has the poseiWe adrantageof causing le s injitrv m iinskiDecl hands I ^ 
has also devi od an instrument br means of which the catheter can be m 
troduced into the larynx without using n larvngeal speculum — much m 
the same wav as an intubation tube is introdiieed k month gag is 
to prevent the patient from biting the tulio and the child can brcatlic 
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through It Suction can ho attached either hj means of a suction pump or 
bj a hand bulb 

Tlio suction treatment of croup cases decreases markedly the number 
that need intubation with, a consequent loavenug of the mortality The 
temperature usuallj falls soon after relief is given Cases with subglottis 
edema generally lia\e to bo intiihited 

Direct inspection of the laraict hj means of a larjngoscope differcn 
tiatcs acute stenotic laryn^tis from laryngeal diphtheria Ihe former 
occurs ficquenllj m measles before the rash has appeared and also in 
scarlet fever and in other infections such as infliienzn In hospital prac 
tice this means is especially valnahle in preventing such cases from going 
directh to the croup uard and thus ciusiug a mixed infcttion Edema 
of the glottia papillnmita, siphilis tuberculosis and foreign bodies may 
a!»o be differentiated bv this means 

Intubation — The indications nbich male mtiibition imporativc are 
(1) extreme restlessness and dispnca (2) cyanosis which tends to be* 
come permanent (3) sweating and (4) retraction of the che t Where 
it is possible the patient should be cared for by a trained tubi nurse and 
carefully watched. The^e cases have parox>8ms of dvspnea and with good 
nursing mav get over succcssiie attacks Especially is this true in older 
children, but if the paroxysms arc becomiu^ moro frequent intubation 
should be done Never allow the patient to pull uutil its strength is 
exhausted and its resistance is lowcr^ Sternal retraction does not mean 
so much in voung infants as a sign for intubation Fat children do not 
do well and should not be allowed to pull long 

Technic of Intuiafion — In perfornim^ an operation of this kind it 
is of the utmost importance that the patient be under absolute control 
To this end what is known as a mummy dressing is used The patient 
IS wrapped in a sheet the upper Iwnler <if which conits to xbout three 
inches below the shoulders The arms are placed parallel to the sides 
and the sheet is firmU secured bv meaua of large safetv pins at the upper 
border at tho bips and at the ankles 

V Dcnhaidt mouth gag is placed m the left side of the mouth as fir 
bick on the teeth as possible, nnd is sloitly opened (no gag is needed in 
infants without teeth) It should be held firmly to prevent slipping and 
care should bo taken not to pinch the child s cheek 

The index finger of the left hand ia inserted into the mouth and after 
straightening out the epiglottis if it should be curled up tho tip is placed 
outherarvtenoid cartilages. The tube is passed along the pilmar surface of 
the index finger of the left hand xnd, as soon as the tip of the tube reaches 
the end of the intubituio or guiding finger, the handle of the introducer 
IS raised until it is parallel with the dorsum of the tongue The tube 
thus directed by tho finger in the month is inserted into the larynx with 
out any force being u ed Once, the end of the tube has engaged the larynx, 



474 


rni \TMiM 01* DiiuniiiiuA 


It IS rclea-^ed tlic eprin^, on the mt«Mlu«r niul tlip left forefin^r is 
«Iuffc(l to the iiead of the tube to facilitate the withdraMnl of the obturator 
If tlie tube 19 in position in the larjiix, a characteristic tiibil coiijb is 
noted, the o%unosis is nplarcd b> a heiltln red color of tlio lips and the 
dNspnea is Ttlic^od The tube is puohcd dowii until the head of it rt ts 
against the ar\ ttnoid c irtila^cs 

A linen thread is ptiicrallj attachcil to the tube to Tccover it in ea«e 
it has tnttred th( esophagus Should it bo m the correct position, bon 
tier, tilt thread is unwound and nmo\od The thread nn\ Ik; secured 
to the chtek b\ a strip of adhosno plaster instead of rtmntiiig it 

Dithcultios in intubation are duo to insufllcitnt practice on the cadaver 
and luabdilj to recognize the laiidmnrhs h\ touch If tho piticnls bead 
IS too flcKid it maj nl«o hinder the operation Too much forco everted 
in a wron^ direction makes intiibition diflicult 

Sxtubation — The me rage h iigtli of time a tiilic is worn is from fi>nr 
to five da\8 It is rtniovcd sometimes a daj enrlicr if there i» n normal 
Umpc luturc and the pitic iit is fne from eoiighiiv a\siiu it is left in situ 
if the geiicrul condition of tho patniit is not sitisfnctorv llio ndmints 
trution of drugs or ancithctics beforo cvlnbition does not seem to have 
am bciiehc i\l ciTcct in hcl]>iiig to keep tho p itunt from rcintubiticni 

Tho technic of cxtulmtiou is imich the ssiiK ns intubation Tlio index 
finger of tho left hand locates the head of tho tulx; in the InrMix and acts 
as n guide for the cxtrictor to follow Ivocp tho tip of tho (vtiibitor 
flguust tiio palmar surface of the index fiiittr of the left linnd till the 
bead of the tube is reached Then raise tho hnndlo of tho extractor till 
it IS pirallel with the dorsum of the tongue ^\ lieu tho tip of tho instru 
ment is well ni the lumen of the tube press tho lever on tho extractor 
and r-iise it As this is don** place the loft finger Wiiiid tho head of the 
tube to facilitate its removal He sure that the tip of the extractor is m 
tiio lumen of the tulie before pressing the hvrr, ns otherwise the larvnx 
will bo laccr vtcd 

Intubation and cxtubation Twpiirc onlv a few minutes for their killful 
performance Two admonitions must alwnvs bo kept m iniiid — dont 
hurri/ and w« no force It is better to make several brief attempts if 
iiccos'iirv ritlier than obstruct the patient s brcithmg b> keeping the finger 
m the nioutli for too long a lime &\inuld vomiting occur while lutivbating 
or extubatm^ the mouth, the tube, etc, must lie cleaned before nm-'J>ug 


tho opcritioii 

Intubation is ginerilU free from any accident Sometimes lacention 
of tliL tissius occurs from too great force applied in the wrong direction 
and a false passage is made lbi% is wsiinllj ilirouglv tho ventricle of the 
larynx Rarely docs the larvnx relax so that the tube slips down into the 
trachea Tracheotomy is then iiocessarv to recover the tulit Oi-casionaHj 
the head of the tube sinks down below the arytenoids but not through the 
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cords In such cases it is almost impossible to remove it vvitli the ordimr% 
ettubator The Frtncli method of extnbatuig bj grasping the hr\n-v 
cxteni'illv and flexing the head will not succeed ^^lth the larjngeal 
spccnluui 1 long steel npplicitor with a small liooh. on tlio end just siiffi 
cient to p iss through flic lumen of the tube is introduced The hook 
catches the lower end of the tube and allnns its removal 

Children under two veira of age do not do well when intubitcd Chil 
dren over thrto rears do iniiih better — 70 to 80 percent recovering Fiftv 
percent of intubated casts which get well do so with one intubation 40 per 
cent require two intubations, 8 per cent three or more intubitioiis 
per cent reposted lutubvtions and y_ per cent Letoine chronic tube cases 
in a large croup service 

In all cases needm,^ rcintubation there is some pithologicil condition 
of the Urjiix which ncecssititcs it Nenou ness pUvs a very smill pirt 
Cases which have a tciideucv to repeated conglmig vip of the tube should 
either bo intubati.d w ith a Lvnah non cough up tube or have i tracheotomy 
performed In the latter event it must be remembered that a complete 
closure of the larynx above the trscheotomy miy occur and must be com 
bated by dilatation. 

Cases of retained tubes are due to tbo formation of a stricture m the 
neighborhood of the cricoid cartilage They tax the »kill and resourceful 
ness of the most expert and tike a long time to cure Their treatment 
consists in dilatation remov il of webs and polypoid tissue, sceondary 
tracheotomy and laryngostomy 

Tracheotomy — Trachtotomv m croup ci es is performed under local 
anesthetic or m very urgent cases without an> anesthetic Chloroform or 
ether should never be used 

In performing this operation the patient is placed in the recumbent 
position with a sandbag under the shoulders and the head extended over 
the end of the table ind held hrmly in direot line with the body An 
incision from just lielow the cncoid cartilage to the suprastenial notch is 
made uittiOj, through skin mil siipcihcnl f»8<.ia itrtnetors ire intru 
duced and the deeper fascia divided b\ m<.an3 of shillovv incisions till 
the rings of the trachea in, expo td it the upper cud of the incision Push 
aside or ligate any veins thit mav come to view and shove down the 
isthmus of the thvroid gland The trieheal rings should be cut m the 
median lino ind as low down as possiUc Do not cut the cncoid cartilage 
as it tends to produce a tnctiire whni is later difflcult to deal with 
Insert a tracheal dilator into the opening in the trachea and then the 
tncheotomv tube Imergencj tracheotomy requires that there is no 
time to be lost in making nice separation of the tissues. The head is 
extended as before anl the surgeon grisps thclarvnx with the thumb ind 
second finger of the left hand to steady it and keep it in the midline while 
he boldlv cuts through ill the tissues to the trachev H inserts the index 
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It 13 relcflopd 111 tile «prinf» on tlip iiitroilnccr and the left forefincer is 
•ihifted to the held of thetnhe to facilitate the uithdrawnl of the obturator 
If the tube is in position in the lannx, a clnMctcristic liihil coupdi is 
noted, the c\ouo»is is replaced a liealtlix ted color of tho hps and the 
despnea is rtlicvcd The tube is pushed dorni until tho head of it re^ts 
against the nrcttiioid cartil iges 

A linen throid is pcner'illj attached to tho tube to recorer it la ea«e 
It has entered the coophagns Sbonld it lie iii the correct position, how 
eicr, tilt tlinad is niiwouiid and itmoicd The thread lna^ he secured 
to tlio chitk In n strip of ndhtsixo plaster instead of re mining it 

Bilhiiilliea m intulntion are duo to inHuflicicnt pnctice on the cadaver 
and iinbiiita to recognize the landmarks b\ touch If tho pitients head 
is too flexed It ini^ also hinder the opcmtion loo much force exerted 
in a i\rong direction wakes intubation dilTiciilt 

Hxtubation — i lie a\eWp,c ltiip.th of turn a tulxj is worn is from four 
to file dais It is rcmoicd semctimes a dai earlier if then) is a normal 
tomptiatim uiul the patuiU is free from coivhmg A^aiu it w left lu fdu 
if the general condition of the patient is not pntisfnctora Tho admioiS' 
tratmii of drugs or ane^th^tlcs before extiibation docs not seem to bare 
an\ betichi i il etleit in helping to keep the pitient from reintubitioii 

The tcxilimc of crtubition is innch the same as intubation The inds* 
finger of tho left hand loeute^ the head of tho tul>e in tlic 1 innx and acts 
as n guide for the cxtrictor to follow Keep tlic tip of the ixtiibator 
against the palmtir surface of the index finecr of the lift Imnd till the 
head of the tube is roiohcd Then raise tho handle of tho extractor till 
it 18 parallel with the dorsum of the tongue hen tho tip of the m tru 
ment 13 well in the lumen of the tube, prc«s tho lever on the extractor 
and raise it As this is done place the left finger hchind the head of the 
tuho to facilitate its rcnioMiI He sure that tho tip of the extractor is m 
the lumtn of tlie tube licforc pressing the lever, ns otherwise the hrvux 
will he lacerated 

Intubation and extubation require onlv a few minutes for their skiUf'd 
performance Two admonitions must alwnvs lio kept in inmd — don^ 
hurry and u-sc no force It is iHittcr to umke «cieTal brief attempts it 
necessary rntlur than obstruct tho patients brcithmg bv kccpin-, the fingtr 
m the mouth for too long a time Should •vonutiiie, occur while intubating 
or cxtiibitiiij, the iiioiitli, tho tiil»e, etc, must l>o clennetl before rtiieuing 
tho operation 

Intuhvtioii IS generally free from anj accident Sometimes liceration 
of the tissues occurs from too grcit fotxo applied m the wrong direction 
and a false passage is made Ihis ja nsualh through the ventricle of the 
larynx Karclj does tho larMix relax so that the tii^ slips down into the 
trachea Tracheotomj is then necessary to recover the tube Octasioiiallv 
the head of the tube sinks down bdem the arytenoids but not through the 
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cord» In such cases it is almost impo sible to reino%c it with the ordinarv 
extuhator The Innch method of extnhatiiig bv graspmg the Inrjnx 
externalh and flexiiip, the head will not succeed ^\ith tho lar}iige'il 
speculum a long sUcl applicator with a small hook on the end just suffi 
cient to pass through the lumLii of tho tnlie is introduced The hook 
catches the lower end of the tube and allows its removal 

Children under two Mars of a^jc do not do well when intubated Chil 
dren O'er three jcirs do much better — 70 to bO per cent reioacring Fifty 
per cent of intubated ca«is which get well do wJ writh one intubation 40 per 
cent retpiire two intubations b per cent theco or more intubations '\_y_ 
per cent repeated intubations and per cent bocouio chronic tube cases 
in a laige croup sen ice 

In all cases needing rointiibation there is some pathological condition 
of tho lanux which note sitatcs it Itcraousneas plaas a aery small pirt 
Cases which haie a tcudeiic\ to rcpeitcd coUchin,, up of the tube should 
cither bo intubated w ith a L\ nah non cough up tube or hai o a tracheotoma 
performed In tho latter event n must be remembered that a complete 
closun of the larj-nt above the tracheotomy may oetur and must bo com 
bated bv dilatatiom 

Cases of retained tubes are due to tb© formation of a stricture in the 
neighborhood of tho cricoid c irtilage They tax llie «kill and resourceful 
ness of tho most export and take a long time to cure Their treatment 
consists lu dilatation, removal of webs and polvpoid tissue, secondary 
tracheotomy ind larvngostnmy 

Tracheotomy — Tracheotomy in croup ea«ca is performed under local 
anesthetic or m aery urgent ca es without any anesthetic Chloroform or 
ether should never be used 

In performing this operation the patient is placed in the recumbent 
position with a sandbag under the shoulders and the head extended over 
the end of the table and held firmly in direct line with tho body An 
mcisioiv from jwst below the vncoid tartslagv. to the swpTaatenval notch is 
made euttiUp through skm nul su))Liiicul fi‘»cn Letrutnrs are intro 
duced and the deeper fascia divided by means of shallow incisions till 
the rings of the trachea arc exjxi&id at the upper end of the incision Push 
aside or ligate any aeina thvt mav come to view and shore down the 
isthmus of the thyroid gland The tracheil rings should he cut in the 
median line and as low down as possible Do not cut the cneoid cartilage 
as it tends to produce a stricture which is later difficult to deal with 
Insert a tracheal dilator into the opmung in the trachea and then the 
traclieotomv tube Fmergenev tracheotomv requires that there is no 
time to he lost in making nice separation of the tissues. The head is 
extended as before and the surgeon grasps the Hrvnx with the thumb and 
second finger of th( loft hand to steady it and keep it in the midline while 
In boldh outs through all the tissnis to the trathca He inserts the index 
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finder of the left litind into the incision nrid n«es it for a guide on the 
rings of tlio tmclica ns he tuts them. Artificial respiration sliould be dnne 
nt once if the patient is not breathing Am\l mtnto and oxygen are the 
best nspiratorj stnnnlaiits and should lie usctl 

Ihe after circ of tmcheotoiiiy cases is important After the trache- 
otome tiilx is fastened in position h^ meins of tape tied around the nech, 
a luh of oiled silk and gniirc is ulfnchcd to the tape to keep the niueus 
and seeretioii from fnilin„ the wound A pure of gnirc moistened mtli 
Winn bone acid olntiou is laid oxer the tiiiiG to net as a filter au<] to 
warm tho inspirwl air The Ecerctiou must lie xxij>c<l nwax before it i’ 
Piickenl hick into tlic tnlic Hie bib itid the giiiro hltir art to be chancel 
ns soon ns soilcil Ihc inner cniiimla is cleaned ns often as is nccc Nirx 
to keep It unobstructed Iho outer tul>c ehould 1 « ehaivtd bx the pbx’i 
cnii onee a da\ I he wound ehoiild lie kept ns clean and fne from socrc- 
tioii as po silile In clenmn^ tlie cammli>, be sure tlint all the gumiuv 
secretion has been renioxid and that the lumen is perfectly free 

The patient is reidx for dccnnnnlntion xxhen he cm brcithc xvith the 
tube iie,htl\ corked Ihe wound is then patked xvith gauze so that »t 
begins to licil first at the bottom 

General Treatment of Olpbfhena — Jfext to the mlmini«tration of 
antitoxin rest m Led is the most iitcessir^ treatment J[ii«cuhr exertion 
of anj kind is to be nxoided and a iiucm. trained m ibt care of tlie«c esses 
sLould bo cmploxod It is bird to mike some patients realize the impor 
tance of remaining quiet In mild cases, rest in bed for aliout ten dix® 
18 the usual rule bexerer cn«c 8 arc kept m the reeumbeut position as ling 
as the heart sounds show anx xxcakness Cases xxith pirnlisis may be 
confined to bed for months Iho importance of rest and quiet cinnot be 
too stronglx stressed 

The diet for the first fexv daxs con 3 i«ts of inilk, ccreil'’, broth« junket, 
etc As improxenicut occur"*, it iii iv be mule more generous In intubitei 
cases under one jcir of age it may be iicec« 3 irj to feed xvith a formula 
appropriate to the ago Hus is gircn a few drops at a time bx lutjns 
of 1 mcdiciuo dropper xxith the child flat on the bick 

Complications — The mild and mmlente cases are iisinllj free froi^ 
anx bcrious complications Tlic most frequent arc oonic irrcguliinti w’ 
the pulse rate or tichjcanlia In tlic more aexerc forms of the di 
all kinds of paralyses occur The commonest is pilitil xrhich comes on 
earlx Then, too, paralvsis of the accommo<latioii of the c^c is frequent 
Later m tho illness paralxses of tho phiiynx, larynx, esophagus and o 
the diaphragm may come on Gaxago will bo ncccssiry for the e«ophage 3 
paralysis and good results have been reported from the use of tlic pulmofor 
111 diapliragmntic paralysis The bititliing is eostal ta Upo with tW 
inxolxement of the dnphragra, and only Inlf of it mix lie attacked BHu 
dcr piralxsis is very lare and re«iuires eatlictcrism sometimes for Severn 
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wcfis Facial paralysis occurs occasionally General peripheral multiple 
neuritis comes on late in the di^eise usually in the fourth or fifth week 
The extremitas are usually imolved and it takes weeks before they re- 
cover Tht muscles of the neck may be pnrahztd so tint the patient is 
not able to hold hva head up, ox the muscles, of tUc trunk may bo aflevted 
and he is unable to turn in bed Thes« peripheral paralyses take many 
weeks to get better 

Sensorv disturbances also arc manifested in diphtheria Numbness 
and tiUjjling of the fingers and toes are Irequcutly found in severe cases 
The chief dinger of diphtheria is heart failure and this may occur 
early in the illness or late If early it is usually m the hrst week and is 
ushered in by nausea aud vomiting The pulse drops down to even as 
low as 18 to the minute, and soon bewmes imperceptible at the wrist The 
heart s sounds lose their muscular character and become toneless The 
hands and feet become cold, and the patient cvanotic The mental condi 
tion IS clear and there is usuallv no pain Cardiac stimulants have not 
been of much benefit in our experience, but small doses of morphin hypo 
dennically have «eemed to help 

EroDchopiieumonu is the chief pulmonary complication end is seen 
generally only in the larvngeil t\pe of the disease, but it may occur from 
aspiration where there is pharvngeal piralysis 

Albuminuria is common Nephritis is rare Hemiplegia sometimes 
occurs Loss of knee yerks is quite common Adenitis is present in all 
very tone cases but practically never goes on to suppuration The intense 
swelling of the throat and tonsils has frequcutlv been mistaken for pen 
tonsillar abscess and been incised Otitis media and mastoid are rare 
complications Epistaxis is fairly common in nasal and toxic cases of 
diphtheria Pretracheal ab ccss occurs occasionally in intubated cases 
even under the most competent intubator 

Diphtheria carriers are troublesome to treat Irrigations and apph 
cations of all kinds have be<Ti advocated and tried, but the best results 
have followed the removal of the tonsils and adenoids Cleinsing the nos 
tnls with warm normal salt solution is of some value Wlien po« ible 
the carriers should be out m the air and sun The use of the X riy on 
the tonsils has lately been adyoeated It is too soon to determine the 
results. 


SPECIFIC PROPHYLAXIS IN DIPHTHERIA 
WnjJiM H Parc 

There have been a number of discovencs which have led up to our 
present perfected methods of preventu^ diphtheria The discoveries of 
Ivlebs and Ivoeffler kd to the detection of the diphtheria bacillus and paved 
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tlio wnj for Roux to disco\er the diplithcrm toxm and Rcliring and Wcr* 
incko tlic antitoxin 

1 xpcriiiuntal toxin imnuinizition, nt first confined to anima!’, was 
Inter n«((I siKccssfiill^ m man Ihe di«<a en due to the inicruhes winch 
produce the strong soluhlc toxins, fiieli ns diphtherin, fetnnus and Iwttili m, 
nro peculiar in the fait that, if the ofTctt of the toxin cm be neutralized, 
the disi I t eomta to nu end nnliss ilnmgt has litin execssne, and also 
that tluN ( in not attick ptrsons who lime antitoxin in the hods llnids. 
The 0 bictrria are also prc\cntc«l from iiiftxrting tho«o who hnie general 
protoctn 0 or h u tcricidal pnipertiis in their Mood 

A iKrvm ma\ thus be iinnmnc from diphtheria becnu«e of the posses- 
sion of antitoxin or general proteetiiosnb^tancis The nnjoriti of pcrsiins 
who doeelop diphtluna begin to recoitr before there is am apprccialk 
amount of antitoxin In fact about two-fiftbs of the persons who recover 
from diphtheria never dtvilop untiloxin Lccnu«e of the attack The-e 
nro apt to be the more severe C4«cs. While the gcnoriil protective sub- 
stances are vtr\ uniiortaut, we have no practical nuthod of cinsing their 
dcvclopimnt Injections of dcid diphtlKm bacilli were tried bj Fsrk 
and /inglicr m human htmgs without success Wc oro coufiutxl, therefore, 
to the U40 of mudihovl toxm and miUtoxio 

Immimzatiox TiinoLnii Axtitoti't 

The use of toxin injections in non immunes is v aluelcsa m the pre«i?neo 
of infection as the iininumtv docs not develop until four weeks or later 
For this piirpo o the u«o of antitoxin is iioces arv It is estimated that, 
when the blood contains over onc-tiftioth of a nmt of antitoxin m coca 
cubic centimeter an individual is practieallv sifc from diphtheria In an 
institution housing inanj hundreds of children, I administcrcel to evei 
child 300 milts with tlic result of immcdiatclj stopping an outbreak i 
diphtheria In an inaniio asjliim owing to the dcTclopmoiit of 50 cases 
within two davs, wo gave each of the 3,000 inra'itcs 1,000 unit'* fnr 
ther cases developed 

The Now "iork Citj Health department 1ms for thirty" jears advo- 
cated the injection of 1,000 units of antitoxin in each uuintc of a funi j 
in winch diphtheria has developed and it has given these injections 
maiij thousands Among tho hrst 10,000 children injected, there were 
25 that developed suspicious infections Not one of these was severe 
exposed children are known to have a Schick ucgitivo reaction, tliej o 
not need an injection of antitoxin. 

Diphtheria antitoxin being made by tho horse is a foreign substanco 
m man For this reason it is eliminated after n few weeks It ** 
b> experience m the presence of infection and bj means of the Sc ic 
test tint the iinmnnitj following an injection of 500 units lasts from pu 
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to twenty da\8 and ono of 1,000 units from fourteen to about twenty eight 
days A second, or any later, injection gives an immunity of but little 
more than half the duration of the first injection 1 he onh cases in which 
an immunizing dose should be avoided are tho e giving evidence of the 
condition of status lymph iticus or a history of attacks of asthma 

Schick Test and Immunization through Injections of Diphtheria 
Toxin Antitoxin — The Schick reaction is so frc<iueiitU used to determine 
those who are in need of specific passive or active immunization against 
diphtheria th\t it will bo dc eribed first and this dcscnptiin will II £ol 
lowed by a consideration of actire immunization through diphtheria 
toxin antitoxin and passive immiinizition with antitoxin 

As most labontory men know, the Srhick reaction is a development 
of the old Ivoemcr immunity tesL For a number of years we hwo used 
the reaction of tho akin of guinea pigs as an index of the degree of neutrali 
zation of the standard dose of toxin, bv tho amount of antitoxin added in 
testing the antitoxic potency of the scrum from bor es immunized against 
diphtbenn toxin The skin 13 a tissue which holds sulistances injected 
into It for 4 considcrahlo length of time If in the iniection of the mixed 
toxin and antitoxin there 13 an excess of toxin, the skin of tho guinea 
pig at the spot is irritated If there is an exict balance or an excess of 
antitoxin m tho mixture, no infl immitorv action results and therefore 
no hypereniio spot appears In our earlier invcsti^atioiis on natural anti 
toxio immunity in man, wo took bleedings from tliildrcn and adults and 
tested these for antitoxin by the luethod just dtM.nbed This method was 
80 tiine-consuming that only a few persons could bo tested 

The idea occurred to Sehick of adopting this animal test so that instead 
of taking blood samples from human beinga to test whether they had 
natural or acquired antitoxin it ipip,ht be possible to introduce a tiny but 
definite amount of diphtheria toxin m the skin If this toxin met m 
the skin fluuls an amount of antitoxin sufficient to insure immunity , it 
would be neutralized but if there were an imuffieient amount of intitoxm 
the toxin would be held in the skin more or less uuncutrahzed and jii t 
as in the ease of the labontory animal in which a toxin mixture had been 
introduced, the skin would he irritated become congested and a bright 
red spit would develop This test was ba ed on the idea that the pla«mi 
m the skin contained amounts of antitoxin comparable to that in the blood 
Hundreds of thousands of tests during the past ten ycirs have proved 
beyond diubt that fechick dcvclvped an accurate test for th< pre ence or 
absence of diphtheria antitoxin in the body Careful investigation has 
demonstrated that if the blood contains adequate antitoxin for immunity 
there will be sufficient in the fluids of the skin to neutralize the Schick 
dose of toxin It is evident tliat if tins test is to bo employevl sufficient 
toxin must be injected to cause irritation if there is no antitoxin or au 
insufficient amount for protection is present. It is also equally important 
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that an cxccsano amount phould not lx. p\cii, for then even an aniaunt 
of antitoxin in tin bkiii auilicirnt to jnsiirt proltctioii Mould be insufEcicnt 
to ncutrilizt the mirilo c of toxin 

Ixpcritnct lias tau|,lit that the proper do«o of toxin is one-fortieth 
of tlic amount that Mould kill a giiiiicj pig Mtiplniig 2’>0 gm This is 
^i\tn in (I 2 cc of silt sohition If mo prtfir to follow bthicka three 
tions cxactK mo Mould gi\p ono-fiftietli of a fatal do«p iii 0 1 cc TIicm; 
two procedures produie tsinal rt suits The larger amount of fluid spreads 
the toxin in n largir am of the akin and ao iiuxts a larger nmoimt of 
ekiu p)i«rnT and require •• 'liglitls more toxin to gup a oornparable result. 
Iho practical u«c of the Scliipk test has ahoMit that errors imj rcadilr 
creep in mIucIi are mo^t tonfnsiiig Tho tpchnic of the Schick test is 
ecr> simple in the hands of the txperieiicoil but it must lx earned out 
Mith the greatest care Tho noodle should pixs between the lasers of the 
skin just enough to co^ or tlu opening and a<i aiiperficinlh tint voii can ec 
the needle If tho fitio needlt |>onctriiio3 loo dtcph, the fluid escapes mto 
tho adjacent tnsiu and, as it is not retained, its proper action on the 
skin docs not develop All who hau seen the biliick test or ha\c ^c^ 
formed it know that tlic sign of the correct administration of the iiijccttoa 
19 tho niscd small wliitnh mi, about 5/3G incli in diameter, which 
dctclops and n mams for some mimiles Ixcaiiso of tlic entrance anil bold 
uig of the thud in tlie skin When this appear®, wo are certain that the 
correct technic has been einploxod 

Reliability of the Schick Toxin— It was rocenth learned tint nian> 
forms of glass cause a dctenorition of (he diphtheria toxin in contact 
with it Iho labontor^ has put tho right nmount of toxin into the fiiu 
or into tho capillar) tube, but within the conr e of two or three weeks, 
the potenc^ of the toxin ims ha\c dnipixd more th in 50 per cent The 
u«e b) man) of weakened toxin iinturall) has led to conflicting results 
and has caused bonie jxr«nn9 to bclicee that children showing a uegatue 
Schick test at one tune show n positnc test at another A\ith foxio o 
muform strength the results of rtptifcfl tests proporh carried out on the 
same persons hue shown xer) gnat siinilaritj' In fact, after xcirs o 
experience m followiiif, up a number of thousnml children, I am 
\inced that there is a remarkable pc^8lstcnc^ of antitoxin in those wuo 
have developed it In the courso of seven vcirs mo have not foun a 
fluctuation as shown b) a clnugo m the Schick test in more than 10 p^^ 
cent of tho retested children, and even when it oeenrs there is some 
as to whether the toxin whicli was u cd wis nl\v'i)s of equal potcuev 
we gnuit, as I think we arc justified in doing, tint the Schick test is 
one of great accunc) and that children after the ago of three who show 
a nCoativo Schick test have the promise of a lifelong immumt), what^ 
tlic v'alue of this test m the prevention of diphtheria I Tins test is u’ 
for a twofold purpose (1) to give the knowledge of «ccurit) to those vf o 
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develop a negntive reaction, and (2) to prevent the uiinecessarv use of the 
jmmniiiziiig injections It certiinh of great v vine under many ccndi 
tions to know that a child is immune ind tor this reison alone the Schick 
test IS well worth while For instance i physician found that his wife 
had a mild diphthtna Ho had verv rcttntlv done a Sthick test on Ins 
vear and a half-old hibv The question was whether to give antitoxin to 
the bahv with the possible development of an aiiuoving rash The fact that 
the habv had rccciitlv had a negative Schick test made it safe to withhold 
the scrum Second, the Stluck tc&t is of the greatest value as an index 
of the need of giving the immunizing injections The importance of the 
Schick test Ixeomes greater with age bnt even in joung children between 
three and six jcira of age m which the mijontv will rctiuire the injec- 
tions, it IS still of value hecanse it not onlv prevents the giving of the 
toxin antitozm to about a thml but it gives the knowlcdg,c that thev are 
safe, winch the injections without a later Vhuk test cannot give llanv 
health department m order to facilitate the use of the toxin 'intitoxin 
injections, suggest that in children under six and even in older children 
a Schick test maj be omitted Indinbtcdlj there are many conditions 
in which tins advice is good hut wo must mnembor that in these children 
who receive the injections no positive statement can bo made that thev 
are immune without a Schick test so that the earlier Sehick test not onli 
saves them from the immunizing injections but also gives tho assurance 
which cannot be obtained without a Schick test 

Technic of Schick Test and the Control Test — To cairv out the test, 
it is cssentnl to have a good svriugo with a sharp but short pointed fine 
needle Most persons prefer a needle with a Unoth of ^4 The usual 
Icc Record sjnngt with a tine pi itiDum indium nctdlc or a 2C gage 
Vi or *4 inch steel needle answers the purpose well The Hcilth Depirt 
ment furnishes a standard diphtheria toxin contained in cipillirv tubes in 
such amount thit the lontents of one tube added to 10 c c of witer gives 
the required dilution The dilutlou will keep m the ice-box with little 
deterioration for at least twelve hours Some of tho biological plants 
fiimi h the toxin in v lals 

Although the luteusilv of the reaction varus in different individuals 
a well marked rc<lncss indicates an almost complete ol>>'encc of antitoxin 
in the individual tested Faint reictiona point to the presence of verj 
small amounts ot antitoxin which arc not sufEcient however to protect 
tho individual with certainty against diphtheria, Lut would probablj pro 
tect from Bvsteniic intoxication 

The Control to the Schick Test — Vmong older ehildien and adults 
there aro occasionallv cists in which a pseud ireaetion to the toxin injec 
tion somewhat siimlar to the Schick tost follows this injection which is 
due not to the toxin but to tho accumpanjing protein in tlie solution This 
jlatcs about o per cent of the probably negative Schick reactions lu doubt 
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To o^crcolnc tins, niuiic<li itrK follonin^ tlie Muck tc«t an nitraiutanpouj 
injection of n little more than an eqinl amornit of tlie hcited tnsm is 
,.i\ciiontlu othcriinn 1 lie licit ile^trova tin diplitlnria toxin but learn 
tin protein priotu illv ttnalliml 

Oil llie fourth dai, tin rc ilIioiihoii tlit two nniis nn noted 'WLeretlio 
control arm h iu,. itm iiml the toxin nnii is jinsitnc, we are certain tliat 
we lm\o a po^itnt ‘^iliiik n ictioii 

Ulurt tin control mn pIiows a slif^litor nt\pic il mction and tlictoxin 
arm a t\pk il rt ictnni wt art, ag-iin pnctit ill\ certain that wo arc dcaliDJt 
with a jxi itne rc iction 

licrt both arin-. ►liow n ictioiis of njiinl intiiKitv we arc compilIcJ 
to wtifih flu i\ uhiiei Jf t uh inn shows onU a nuxleratL or nn ntipical 
ruction wc an. pritt\ «ift. in nssttmin^ that this is niilv n p cud >rc letion 
H both inns Inut simil ir but iiiirkul n utioiis, wl are jit fified in con 
siderinj; tint both nun K jicrsistiUp, pundonuitions Imt wl are faced 
w ith tlu dillii ult\ that a stron,. p « ndon iction would con r up i true re- 
action an<I thertfori wc nm ( conccOi tint the indnidiial nia' show a com 
hiiK'd re iction and (n it it nccordin,.h , lint is, we p\o tlio toxin antitoxin 
injootions to prndnci unmunilx Tin pritiin or p«pudnmction usuallv 
appears onrhcr tli in tin toxin reintioii and gincrnll' becomes Ic-s marled 
or disippi irs lofon tlu fourth da\ 

Often the lirst '*>chi<k tc t is pi\tn witliont n c“ontrol on the other arm 
1 his IS lotieidid as h s stientihc hut il onh nn ins that » or 10 per cent 
of tin reictions arc rc-ul a-, jmssibh |*ositiio winch would probiblr hare 
boon diagnosed is ncgitiK if the contrul protein le«t had liceii aiaibble 
for toinpiri on flu adi iiifiut of this niithod is that it *iies the ehd 
dren from the injection of tlu lualcd toxin ns a eontro! Tho di ad 
\ intiii^ IS that » or 10 per cent of the children nro injected with toxin 
antitoxin miiieee sirils 

The control injietions should l»c gnen to nil children at the ntest 
This is leu dtsiriMc l>eeaii c n!hcrwi«< oinc '» per cent of the children 
would llw'l^8 niiuiin douhtfiil 

11% own opinion is tint in the older children and adults a control is 
alwns ndii able in cliildnii under pcmii in whom the pst ndon actions 


in. Il sfnqiuut eifhii nufhod is suitahh 

Subcutaneous Injection of Toxin Antitoxin as a Substitute for the 
Schick Test — I hnit. fuiiiid that if tlu do'«o of toxin mtitoxin i« lujetted 
strictlj sulxiitancoiish it w ill act like the Schick te&t Usualh at tho cm 
of twentx four hours a reddened area about tlie size of a nickel or a quarter 
of a dollar appears oicr tho point of tho injection if the person is wot 
immune ithm fortj eight hours the reaction alwavs occurs Tlicfoxm 
antitoxin is somewhat more liable to cause a pseudoreaction than the 
Schick dose of diluted toxin For this rcison it is better to rend the fe’t 
on the fifth, sixth or seiinth dax bx which time the p eudoresction has 
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iisiialh disappeared The host place to make the injection is just under 
the skin of the front of the arm abo%e the elbow The toxin intitoxin 
should be of standaid strength , thit la five e c should kill a guinea pig in 
from four to fifteen da\8 Ihe ndvantipt of the subcutaneous injection is 
that a diagnostic test is combined with an iminuniznig injection 

Toxin Antitoxin Injections — bmee tht, founding of this couiitrj the 
pretention of diphtheria has occupied tlie atteiition of health authorities 
Tho disLOverj of the diphtheria bacillus and of antitoxin added to our 
meins of preventing it and of stopping the di«ca c vvliLii developed At 
the present time the death rate is not more than onc-sixth of what it 
was thirty jtars ago and, in some localities, not more than one-tenth 
The number of cases his however, liecn reduced prohihlv not over two 
thirds Until three v ears ago the number of death* each v ear in New 1 oik 
remained above 1,200 and tlie nnoiber ot cases remained as manj as 
12 000 to 15 000 annualh Indeed in manv parts of the countrv, 
diphtheria has been slightlj increasing during the Ust few vears These 
facts impres ed health authorities uud laboratory workers and nude them 
reilizo that we had accomplished about all that could be hopeil tor from 
our present measures and influcnctd them to wdcoint a test of the value 
of active immunuition through toxin roodifiid bv antitoxin 

Immunizing Results of Injections of Diphtheria Toxin — It is over 
twenty five years sinto the earliest work w is done on the active mimuniza 
tioii of small animals bv mixtures ot toxm oud antitoxin Lntil then 
inv estimations were confine«l eluelly to the u e of toxin injections to stimu 
late the development of largo amounts of antitoxin to be utilized for 
producing, temporary passive immunitv m man but it la only since 1913 
that active human immiiuization has been attempted practicillv The re 
searches of Ehrlich ou the development of antiliodics in animals injected 
with ricin and abrin led von Behring and Kita«ato ti mvestuato the effect 
of injecting the toxins of tetanus and diphtherii The results were simi 
lar Animals which developed the specihc antitoxins were found to he 
immune to tetanus and diphtheria Horses treated by repeated injections 
of toxin were found to add to their antitoxin with each injection and to 
accumulate it to such a degree that a few cubic centimeters of their blood 
contained sufficient antitoxin to immunize persons to whom it was 
transferred 

The results of experimentation havo demonstrated that practically all 
su'ccptible animals including man can be iinmunizid against diphtheria 
infection bv repeated injection* of toxin Experience has brought us the 
surprising knowledge that a considerable percentage of several species 
of animals have in their blood minute amounts of a sub tance apparentlv 
identicii with diphtheria antitoxin It is found that thn-o which possess 
this natural antitoxin not only receive moderatelv large and quickly re 
peated injections of toxin with safety but also respond quickly to the 
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toxin «tinniln« niul niiAo ndclitioinl lar^ nmonnts of antitoxin Tho«(> 
^vliicli lia^e no inttiril antitoxin nn liotli cxtnmcl\ <!cit3itivc to the poi-on 
om nction of flit toxin imd blow m rf»[H>ndinf, to flit injections in their 
jirodnction of antitoxin Hit loiip tiint nnd tlu ^rcit tire required to 
immiiiiirt \Mtli unaltered toxin and tlit nitlitr witrt local reactions pre- 
'cnttd its jirue tical it«c for iinmiiiii/ntioii purjxists in inaii- 

Use of Toxin Modified by Antitoxin for Active Immonization in 
Animals — Tin cirhc t knoulid^t tint injiitions of foxm almo t ncu 
tralizcd b\ antitoxin art ciipabit of Btiiiiiilatin^ in aiiinnls the production 
of antitoxin ciine qiiifi anidtntnlh As is well known, antitoxin can 
onl\ lie dctccttxl and iiu wired l)\ its cliarittcrntic of nciitnhzing tosin 
The decree of nciitnliz ition of tlit toxin lix the antitoxin is determined 
h\ the injection of a definite quantitx of the mixtiirt into piinea piis 
llio testing of the potenex of the drtninps of the ecniin from the various 
horvea under tre itmcnt la apt to h no a certam proportion of the let 
animals nine, becniisc of fluir haxinp rccentd, siibeufaueoush, toxin 
uhich luid rcccncd an oxcrmiitralizinpuniomit of antitoxin ILc atferopt 
to u t the t trtitcd piinea pvs scxiril months later rcxcalod the fact 
that mui^ of tlio aiiunals utro iintminc Inxc«tipntion proxed flint this 
nntitoxio iniiminifx did not dcxtloji until the lap c of four to 8ix.xxcck« 
IHbcs (lb')>) xxns tlu first to iiijixt, cxpinincntnllx, diplithcnn toxin 
antitoxin mixtures and to appneialc that, not onlx sliglith iiudir 
ntutralized diplitlicria toxin, but nl o that xxliieli xxna 8lip.hth oxernciitral 
izcd Mould enu e the dcxclopnicnt of antitoxin in nuimuls V little later 
(1800), but iiidcpciulkiitlx, I undo the «niic olnorxationa Wernicke 
(IfeOo) noted tbst ^^iiinci pigs actixclx iinmmnzcd bx the injection of 
lixing bacilli and antitoxin ^nxe birib to iinuiuno xoung and that anti 
toxin xxas present in both tlic mothers and their of^^p^lUg for at lea t 
eight months In the x» inter of 18'i0, I beg m to ii e this knowledge prflc 
ticillv 111 stnrtiiij, the inimiinizition of the horses, xxliich were cmploxcd 
for the production of antitoxins xxith much oxcniciitralizcd toxin 

In 1903 I puh!i«hcd results «Iioxxiiig that tnorinous amounts of toxin 
just iicutrilized could be sifclx gixcii An injection into a horse oi 
100,000 lethal do«cs of toxin, xxhich Ins been just iicutnlizcd, usually 
cau«ea tho dexclopincnt of about 00 units of antitoxin jir cubic centimeter 
of scrum, xvhile the simc toxin neutralized sixfold usuallj ciuscs the pro- 
duction of about 3 units 

In 1905, Theobold femith studied tho duration of immunitv in guinea 
pigs xxhich bad rcccixccl toxin antitoxin lie corroborated tho cirlicr xxor 
of A\eriiieko and extended to at kist txxo jears the time during xvhic 
guinea pigs retain nnmuiutj Txxo jears later, ho published further 
studies and discussed the possibility of using toxin antitoxin m the acti'® 
immunization of children later results of tests bx Banzhaf and mise 
haxe shoxin that only about 20 percent of guinea pigs bold their immunit' 
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for two years The time howoer, was not jct ripe and ‘<ix years elapsed 
before the first hiimm inotnlations were attempted Alaj 8 1913, by von 
Pehring in Berlin Some of the drawbacks and praetical difficulties 
appeared quite formidable 

The fact that the antitovin would take a number of weeks to develop 
ID those not originally posse !>sing it made it not applicable to persons m 
immediate danger of infiction Therefore m the presence of diphtheria 
immunizing antitoxin injections would still be iitccssiry in families and 
institutions Sinitb’& observations and our own indicated that the 
immunitv would la«t m animals for not more than about two jeara If 
human beiiiga loat tlieir acquired iiumuuitv as rapidly this would neces 
sitate repeating the injection in children cv<r\ two jeara which would 
be an almost impo siblc task to accompli h 

In the absence of anv simple test for determining which individuals 
had natural antitovm and avhuh did not we were under the ncces ity of 
injecting manv uanccessirih if actne immunization were to be attempted 
The success of the treatment was also difficult to determine 

Practical Application of Diphtheria Tosin Antitoxin in Man — Von 
Behring on Alav 8 I’ll’’ rcportid the earh results of the injections of 
neutralized toxin in a small number of persons Most of them reci.iv id ono 
or two doses Before ginng the injections be used no Schitk tests or other 
means of testing whether or not the eases were alreadv immune Ho 
demonstrated by repeated tests on guinea pigs on bltedings from the 
tested cases that there was a qui<k development of antitoxin m nirtny of 
those treated but in othi rs no antitoxin was detected at the time the testa 
were made The results were thctefoio luconcluswe V e now know that 
the retests were made too soon to detect the development of antitoxin in 
those who had none at the time ot the injections Although von Behring 
alluded to the toxin antitoxin mixture as his discovery what he used was 
exacth what evcral of us had described and used in experimental animal 
immunization during tlie past eighteen years His real contribution wai 
the demon tntion in a few human beings of the safety of the injictions 
and that a development of antitoxin occurred 

The exampk of von Behring led Hahn and Sommer shortly aftcrw aids 
to offer the toxin antitoxin to the 4 300 children of six villages in the 
district of Magdeburg where diphtluna was endemic Of the 1 OOY 
children injected C3 received the full otnts of three injections 25./, 
two injections and 209, one Th< bcfaicL test was not used before or after 
treatment, so it is impossible to know how many of the injected children 
possessed nahinl antitoxin and how mam of the others developed it 
In the lip,ht of our pvisent knowledge it wouhl bo fur to assume that at 
hast tliTCi fifths of tho ca (a treated were immune because of the natural 
antitoxin present and that three fourths of the remainder became so because 
of the injections 
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lUcu \\j\s m JitTtruv« iti tW of c'l'^cs of dtpUbena 

ninoiit, tlip aiul tlio nntniUtl |wr(ion during tlic fir-'t two wccU 

fiill<n\nig till ciiin])leti(in of llic injcctioiH but flftir tint tunc tlicre wa* 
all (mngoftlii niiinlH r tn the tnniiil {xtttion ibt umiiiinization hal 
tio nppinut itTict on fmtUp, ctrriirt fnun jnfcetion Until after tbe 
M ir, 110 fiirilii r ob i r^iutons or iiimmiiiz'itions wire inadt m Liiropc, and 
since the \\ ar mil\ a fi w irnmnnizitious hate been earned out 

Biforo and dnrnu tlio p«rif>il of tlie Mar, the practical tahic of the 
to^m ftwtuo'tm injcitions Rwhji'ctcd to contimioua imcstigvtm bv 
workers in tin Dopirtinent of llialth of the Citt of New Vork Tbe 
results obtnimd and tin conclusiom dnwii arc ns follows 

Antitoxin Response and Permanence of Immunity Acquired— Ul 
111 191 1 we Upiin tlic pTicticil nv» of toxin antitoxin injections for tbe 
inumnii/iTv of cbildrin npun t diphthtriu and tbrnupli thousands of injec- 
tiona cstnblishid thi facts tint ihi procidiirt wa* Inrmless anil that after 
three injections al<out bO p« r cent of tlm < indn nliials possessing no antt 
toxin or nisnfiicunt antitoxin to protixt from diplitln tia, developed 
iiiimumtv Ibo c eliowin^ positive S<hick rciction«, and rccii'itig t«o 
injections, developed lug-itive Sthick rcictiniis in about 70 per cent 
those receiving one injeetion, in alxnit GO per eint We soon realized 
tlnit tbo most iiiip^irt mt pnddvin was tlic durntion of the antitoxic 
iminunitv m tho c tint had «lev<lop<d antitoxin \ Fatisfactorv anancr 
to this question rrsjuired that imiiiuiuratioiis l>e earned out in institutions 
where till chihlren would U tinder obMTv ition for a number of tut* 
V few suitable institutions were vimindutvlv soivlit for and obtMtiod b' 
Dr A Zniglur and later additional oms were added bv Dr M C 
Vhrodcr We have thus lugim ol>«crv itions on some 10,000 childrifl 
and hare been able to kcip tliim under siipi rvision for from three to ?(itn 
vevrs 1 tom \e vr to vesr Drs /ui^hcr nnd SeUroder are reappljuiS 
Schick test to till t ori^iinl ehildren With a few nf them wo are now 
beginning thi cip,litli vrar of oh in ition We have had no ecrious inim^ 
diate or life aftir clTicts In tJieso institutions diphthenn has not deiel 
oped 111 inv child who bus received three iiijcotious I iphtj per cent o 
those who rcicni'd tlino iiiouilatioiis hue deviloped siiflicunt nntitoxiii 
witbm tlirCL luoiitbs to prevent tho positive Schick riaction Fiftv per 
cent of the rtinaindcr iloelopcd antitoxic unimiaitv suflieicnt to guc t le 
iiegatnc Schick test before the end of the hrst jear Tbo remainder 
reel i\ od then or later a second fierics of injections and all of these conetm 
ingwhoin we have inforinnlioii lK?camc iininum In some liter investiga 
tions, we hive met with oecnsionxl (diildrcn who resisted even two senes o 
injections 

As an illustration of tho methods vistd in retesting the children froni 
vear to jear in tho institutions, Table I is given In it arc entered the 
results ot frequent Schick tests of cliildnii who, having Kui given post 
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tive Schick tests received imioimizino injections and later gave negative 
reactions , these children remained in the institution and continued nega 
tne during five vears Of thcbi, 14 rcmiincd and continued negative for 
siv jearS- The following tahh the records of persons originally 

giving positne Schick re ictious on November 1<> 1J15 and tho individual 
results for five siv and seven veara after three to-vin antitoxin injettiona 
given on November 20, 2 > and December 3, 1915 


Table I — ^TEtists 



Discussion of Results of Tests — Twenty two became negative within 
two months 27 in seven months 25 of these nmainod negative during the 
five years One of the w maimng became finally immune and 2 Numbers 
13 and 20 renuired a swond senes of injections in 1912 

Incases such as 13 and 20 it is impossible with our present knowledge 
to determine whether the difftrtnee in the degree of reaction is whollv 
duo to a fluctuation in the amount of antitoxin present or whether the devi 
ation from the negative is partly due to a variation in the strength of the 
toxin u cd in tht Schick retest or to error m the placing of the supposedly 
intracntaneous injpvtion 

The Tcsnlls m the 28 children are representative of those obtained in 
the other institutions With one or two extephons among hundreds of 
children, all who did not respond to thi first senes of injections became 



4S8 


Till AT■^r^^T or diphtheria 


jiegntivo to tlio ^cliick Tc^t nftcr the swonil trcjtiiicnt The earliest tc ts 
«trtdoiiol)\ Dr /iiightr, tho litter oin. b\ Dr Schroder Tablellgives 
the nsults of nttcinjitcd untminization hs shown h\ the Schick tc^t three 
or more inniith‘< nfttr trcitinciit witli three injections hj tosin-antitosii 
The tt ts were m idc b\ Dr Schroder from the public 'cliools of Brooklnt. 


T^uii II — Itr'^iLTs 01 Attimmui litMiMriTio AS Snnwv nv Schick Te‘7 



The knowlcdpe tint uIioHt SO per cent of the children who po«sc*s no 
diphthcna fliititoMit doiclop it After threi injoctions of tOTin nntifosin 
niid witli %(ri few exceptions ntiin it for at Ki*t six jear«, and that 
tho c who pirtiallj fail to respond do rr®pond after n second senes of 
treatment®, atfords us ground for the Kluf that wt hate a practical means 
of immunizing the child populition of the country F^en if our belief 
that this change in the antitoxin content of these children is a permanent 
one should pro^c erroneon®, it would iiicrch iiuaii that one would hare to 
repeat the injections at such time a® the lmmunlf^ was found to disappear 

At the same time that Drs /inglicr and Schroder wt ro c^dca^onngto 
determine tlio duration of the antitoxic immiuiitj stimulated by the injec- 
tions, thc\ also rept \ted thi ‘Nehick tests in the children who had 
negative rcictioii® origiiiallv It wa® of extreme importance to deternuno 
vthetber the development of n'ltural antitoxic luimunitv was a permaaeut 
acquisition 

Permanence of Negative Schick Reaction m Persons Who Develop 
Natural Immunity — At the Convent of &t Dominick, 90 of the ongioo 
children who had given Schick ntt,ative rcictions v^ith Dr Zingher s te«M 
rtmaiued for seven ^c^^8 Tht®e children were rtfesfed at the two, “V 
and seven veir periods bv Dr Schroder In tho rttests, 8J of these c i 
dreii showetl m^ativo rtiction® while 7 ®hov\ed positive rcictions in o>'® 
or the other retest It is an mttrestin^ point as to whether the children 
who were negative ongmallj hid lost their intitoxiu or whether the appn^ 
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eat cbangp in reaction nas dup to other causes We know from making 
the double Schick te^t (that is, one test on eirh arm) on 'iueral hundreds 
of children that routine tests made e%eii h-v au expert are apt to show 
occasional errors In this test seiics we found that about 2 per cent of 
the children showing positue teats had them onlj on one arm There was 
therefore no doubt that in 2 per cent ot these children one of the two 
injections had been inserted too deepR "lo that the to^in did not remain 
in the skin and therefore could not produce the reaction We know also 
thit slight differences in the strength of the toxin solution cause a border 
land ca«e tn give either a n^ative or a positive reaction Differences m 
technic and in toxin solution possiblj account therefore for the apparent 
change in one or all of tho four cases On tho other hand, we know that 
the amount of antitoxin in an individual changes omewhat from time to 
time «o that it is possible that one or ill of the four cases might have 
reacted at one time and not at another to the standard bchick toxin properij 
given 

Whatever the explanation of the apparent change m four cases, wo 
have the remarkable fict that nearly 03 per vent of the onginallj negative 
children remained ab-olutelv ncgolivo during seven jears Practicallj 
the same results have been obtained id nil the other institutions 

Influence of Age on Susceptibility and the Heed of Immunuing Injec 
tions — It is common beliei tint tho mortnlitv from diphtheria is greatest 
at the ages of one-half year to four veirs inclusive that it then drops 
atcadiU until at ten vears it is quite low and so remains dunng the nst 
of life The figures m Table III give evidence that this belief is founded 
on fact 


Table III— Dsvths prom Dipiithebu Gr iped bt &ex v\d Aces City of 
3«ew loBK Ievr 1J17 


A( { 

H 1 

p»l 

Til 

P C t 

Under 1 year I 

i3 

faO 

lo3 

11 + 

1 to 4 years intl I 

90 

3(9 

700 

60 + 

Total Under 5 yeirs 

41 1 

3<9 i 

84’ 

73 + 

6 to 9 years incl 

119 

13- 

“jI 

21 + 

10 to 14 years incl | 

9 ! 

13 1 

ov 

2 

15 to 19 years incl 1 

b 

4 

10 

1 

‘’0 to 4 years incl 

o 

8 

10 


‘*o to 60 years mcl | 

9 

14 

23 


Total all ages 1 

609 1 

M«lO 1 

1 159 



The greater liabilitv Vo infection dunng the firvl vears of life is clevrlv 
shown in the results from the Schick test Our findings m Aew Tork Citv 
are as follows 
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T^flLt I\ — \\FKirf SlhCMTIIlILm 0> ^ 4RI(H« A( M TO Dll IITIILTtM \sInDI(.»TER 
B\ TItF Po lTn> SciIHJ. DlIimiJ-RIt TiiTIN Sm\ TfsT }\ NeH iofli CiT»* 



At* 

K bi k + (Ru crplibl ) 

r» t t 

Months 

Und r3 

15 

Months 

3 to a 

so 

kears 

Kto 1 

CO 

^ears 

Ito 2 

70 

\oars 

Sto 1 

CO 

loars 

nto 5 

40 

^ ears 

,«tolrt 

3u 

1 eirs 

10 to 20 

25 

\car8 

20 to 40 

18 

1 ears 

Over 40 

12 


7 uiclicr and others ntlnhntc this (o the prciter tendeno of the clul 
dren m crowded commiuiitKs to Kwino t imcrs of diphtliina hieilh He 
Ins a««cmhlcd a coiisidcrahfo ninouiit of cthIciici to support this view 
This 18 probilih an luiportaiit factor Imt not t)te onK ona Uncial condi 
tiona and inhcritniicc prohahl} nl o plnj their part 

Immtmizmi: Effect of Toxin Antitoxm Injections in Infants at Birth 
and during the First Two Years of Life — If it wi re pon^ihleto nnmiinixe 
loting infants this would lie most do*inbh In order to test this po^si 
hilit\ 2 000 infants were j,ncn full do eson the t)iird eighth and eleienth 
da^s after hirth Aloat careful oh'»pnatMms rcieiled nl) olutcK no dele* 
tenons effects \t the end of a %ciir 100 of tliC't infants wire rcfP'tcd 
Onl\ 52 per cent pine iicpitnc VhicK reactions. *^inct untreated iiifnnf* 
of this ago gne nlxnit the simt result, it is ciident that flit combined effett 
of immature cells and the oTcnjciilmlintioii of the toxin niifitoxiii prcsint 
(because of the pisano imniuiiits dcrnul from the mother) prticiits fli" 
nppreciahlc nspuise at birth to the toxin antitoxin injcttion* Infants 
aged SIX months and o^cr gxxc f ir iKttir results 

Ihiis Dr Uliiin oh'ericd the nsiilts of the injections iii a number o 
older infants, m the Homo for llthrtw Infants llis figures are gi'C* 
III Tnhlo ^ 

Dr D\ard also ri ports k rv fniomhk results among ehildnii m pnin^c 
homes ilanj of these were not pi\cn the S-hich test before ntciviiig the 
immunizing injections It is fair to assume that about 50 per cent won 
ha\e given ncgitno Schick nactioiis Of 2SC such children more thin 
half of whom were under one xenr when injected, ho noted the follo'Vin:: 
results 143 (under one vear when injected) when retested after 
months showed 130 negative 5 positive and 2 verv doubtful Schick rto^ 
tiona Of the whole number 7, or 2 4 per cent, when retested at the cn 
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Table 1 — Jtt^vLTs or To^iv AsTno\i\ I\jscth>\8 i\ SciticK Pomtzfe Cihlcbea 


h mb lift 

Ag 

T nA tt 

I IMt 

L p ed P n d st 
T IB f B t t 

R It t S bi k 

Test 

c 

5 months 

3 

J 5 months 

100% immune 

5 

5 months 

3 

9 months 

lOOc' immune 

3 

(i months 

3 

4 months 

100% immune 

4 

7 months 

3 

4 5 months 

100% immune 

12 

Total 30 

8 months 

3 

4 5 months 

100% immune 


of eijfht mnutljs wore dchJiitth positive Eighteen niontlis after ttc injec- 
tions 1 8 per cout were positive Tlicsc results ire ctrtvmly verj encovir 

ngiiip, 

These roanlts of Plum ind Lvird ainoug infants aged four months and 
over ore of extreme practical importance iic<ctu»e from six moBths to three 
yeari is the period when immunization is most noccssarj and when, it 
creates the least disturbance 

Constitutional and Local Reactions Following Toxin Antitoxin In 
jections — The e irc ncglijnhle in the infant «light and infrequent in the 
joung child modente or rather severe m perhaps 10 per cent of older 
children, and slight moderate or quite severe in a larger preentage of sua 
ccptible adults Tho effects an* due mostlv to the protein contents of the 
culture fluid and aro not tlue to the toxin as such This is evident because 
almost the same reaction follows the injection of tho tone broth rendered 
atoxic bv heating or of a solution containing, a minute quantitv of au 
toUred diphtheria bacilli If the toxin were thoonlv cause thert would be 
littlo nr DO Tvaction in inimuno persons 4x is well known some of these 
show fullv as much reaction as those who have no antitoxin Those indi 
vuluals who give tho stron^ pscmlore ictions with the heated or unheated 
toxin of tho ''cliuk tist ire those who gtvt the most severe reactions with 
the toxin intitoxin injections However some who give no pseudoreac- 
tmi with the ‘^chick tist t.'*'*' modcrateU severe reactions to the toxm 
antitoxin nijectiona The liorw emm is present in such a minute amount 
as to oflU'ie no appreciable rention except in » few extremelr sii'^eptihle 
indiv iduals. It does seem to sensitize them apprcciabh to later doses of 
h irse serum 

In children of school age, v^ith the old preparations about 10 per cent 
develop fairlv sore arms and temperflturea of from 09° to 103 F About 
5 pr cent feel miserable enough to stav at home from school for one day, 
and a verj few for two davs With the new preparation the reactions are 
mu h less We have given about 100 000 inoailations without a single in 
fiction Children thvt are constipated are advi ed to take a laxative on 
the dav of the injection and to applj a moi t dressing to the arm if swelling 
md soreness develop 
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T\nLEl\— A\rHtr» StscriTimun o» \ «iois \( r<« to Dii utiuru \ 8KniriTrn 
m Tirr losiTiu Sciuck DimTHEnu Tom Smn Tpkt in Ntw \oiikCitv* 



A(* 

Months 


Months 

3 to 0 

\enrs 

to 1 

^cars 

Ito 2 

^ears 

2to 3 

1 eirs 


A oars 

to 10 

1 «nrs 

10 to 20 

^ Pars 
^ears 

20 to 40 

Over 40 


35 

23 

19 

12 


7mi?hcr nnd others nttnlmlc this to the pro iter triicicno of tlic cliil 
dron in crowded coinimimtK^ to Umwiic <nmcrs of diphtlicrm biciili Kc 
Ima n««(inblcd n toii«idcral)lo ninoimt of r\idcnco fo support ibis mow 
I bis 18 proimbK an imix.rtant fmtor but not tl.o oiih ono. Itacinl condi 
tions ond inheritance probibljr «I«o pla\ their part 

ImmunWng: Effect of Toxin Antitoxin Injection* in Infanta at Birth 
and during the First Two Years of Life — Jf it wi n jioisible (o unimmiw 
Aonng infants this would be most do^imblt In order to test tins po«ii 
bihti 2 000 infants were gtxen full doses on the tjnrd eiglith nnd ckionth 
dass after hirth "Most cirefnl oivoonatioiis mtulcd nb'sihiteh no dele- 
terious effects \t the end of n >ear JOO of the«c infants were rite tc<i 
Onl> o2 per eeiit gn\o iiej, iti\c Scliick reactions. Since mitrealctl infants 
of this ope feiic alxnit the same result it is cudent tlint the coinbinnl cffixt 
of immature ci 11s nnd tlic oienieutralimtion of the toxin antitoxin present 
(beesiise of the passno imtmimt^ derived from tin motliir) prevents aii\ 
appreciable response at birth to the toxiu antitoxin injcttioiis Infants 
aged SIX months and over give far betti r rtsidts 

Thus l)r Ilium observed tlic itsiihs of tin. injections in a munbor of 
older infants, lu the Home for Ilcbrevv Iiifunts IIis fiinires are given 
in Table V fe = 

Dr Bvard iko reports virvfavorabh ixsuUs among ohildren in private 
homes Ifan^ of these wen. not given the Sehick test before nceiving the 
inimunizine injections It is fair to assuinc that nliout '>0 per cent would 
have given iiegntivo Schick reactions Of 2SC such children, more than 
half of whom were under one venr wlicn injected ho noted tlic following 
results 143 (under ono vesr when injected) when retested after stvcn 
months showed 130 ncgitive 5 positive and 2 very doubtful Schick reac- 
tions Of the whole number 7, or 2 4 per cent, when retested at the end 
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tamed no diplithena bacilli Of the control ciw 4 were \cry severelj 
sick mth diphtheria It is our intention to repeat these observations nett 
winter so as to note whether the same dififercnce continues from jear to 
■year 

The following staternent divides all the reported cases of suspected 
diphtheria as they occum d •among the lb0,000 indexed children during 
a period of hie months In the cultures from some of these children diph 
thtria bacilli were not found 

Cases Beported bv Phtsicui.? As Cumcvl Diphthebu 


In Brooklyn 

000 originally Schick negative children (ob trvation from Oct 1 

to Pel la) 2 

15 000 originally '!<.bick positive chillren got as a rule 3 injections *4 

40 000 untreated control children of ame agea 27 

In Manhattan 

81 ono Schick negative children (observation from Oct 1 to Feb 15) 4 

10 000 Schick positive chiHrcn 3 2 or 1 injections 7 

0000 untreated controltchildren of the same age 43 

Sumxnai; 

a I 000 Schick negative hildren (ol ervation from Oct 1 to Feb la) 0 

33 000 S hukpo ilive children injected with toxin antitoxin 11 

Among a total of 90 000 Schick negative or injected children 17 

Among a total of 90 000 ontrol children untreated 70 


0^ ^ ^ d ly 1 1 J II 0 » k wo o I t to be p 111 A sec d 


New Preparation of Toxin Antitoxin — Ever since commencing the 
Use of the toxin antitoxin injections in man it has been our endeavor to 
remove as far as possible the annovmg protein reactions which follow the 
immunizing injections Dr Banzhat who has chnrge of the chemical side 
of this studj has up to the present time found it impossible to separate 
the autolyzed bicillus substance and other proteins from the specific toxin 
This failure to punfv the toxin Jed us to tc t out the correctness of our 
opinion that a large amount of nearly neutralized toxin was more valuable 
than a smaller amount of le«i3 neutnlized toxin We therefore gathered 
observations on the results obtained with preparations containing quite 
different amounts of toxin but always with such additions of antitoxin that 
1 c c of each of the mixtures had the same toxic effect in guinea pigs. We 
noticed that these different preparations gave the same immunizing results 
but that those having the least amount of toxin and therefore least amount 
of the accompanying bacillus substance shovrcd the least local reactions 
We therefore decided to trv four fatal do&es of toxin (one-tenth of au 
I + dose of our product which is aliout one-thirticth if the amount in our 
standard preparation), with the hope of finding that the results would be 
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In 0 (liiU<», tho renctioijs are about as severe as nith the t^plioid inocu 
latioiio Ilie nioflt seven rtnUions are restricted nlinost entirely to tbo’e 
vvlio develop tlu iniirkcd ]>m udo reaction vvifli tlit licnfed or ovcmcutral- 
izod toxin llu follovviiiff historj C'p’ oeeoiint of one of tJie mo t 
severe ri ictions that we hvvo cneountcml 

A iiiirs., wluh in lUiothtr hospital, received the Vliick test on Decem 
her 1 Ihis is rei»rttHl to have prodmod n lnr{,'e ov il area of rcJne^ 
winch persisted with pi,,mc»itatioii and st dinp for sovcril weeks The 
control tc-st thowid a smaller area of rwliuss which failctl after a few 
divs, Icnvin^ a pi,^ntntntion 1m hind She was eon idcred to linvc diovrn 
a combined positm and p-Nindon iction lor this rci^on on admission 
QH a nurs< to tin Willard Parki r Ilospilnl she was pven toxin antitovm 
subcutaneoiislv m the ripht arm on Ichrtinn 8 In flit evening the onn 
in the n^ion of tlio injcrtion fell sore and lookeel red The next da) the 
«orcue«3 and tend(riu«s were inort innrkevl Ilijust fcmpcriture was 
10 I and the p itient was oonfuieil (o Iitr 1*01 Ihc next da} Uit tern 
pcmtnrt rose onlv to 'll® Kight arm showed moderate rcdnc«s of the 
lower two-tbirds, some induration and tcndcnicss, slight nxillnrj tender 
ness 

Practical Results of Use of ImmnnUing Injections among Children 
bufficieiit tiiiio has imt ehpsed to make a careful estimate of the elTects 
of tho unmuniziiig mjevtiona It must l>c rveognirtd that the recent pn- 
vtntivc work ngainst diphtheria has consistod not onlv of giving the injcc* 
tioii4 but al«o in «preuliiig luforiintioii of the u«c of antitoxin 

It IS im]xissiblt with tl««e two preventive measures to apportion how 
much of flit improvtincnt htlongs to t ich of flicm During the past three 
venrs tho mimlH.r of cises i» Ivtvv Tork Cit^ has dimiiu lied bv 50 pvr 
cent and the dt vth rite has decrenseil from JO to 0 per 100,000 
inanv institutions niidcr our circ no cn«cs of diphthenn have developed 
among tlio'c who showed a iiCeitnc Schick teat or received three iinnnnns 
mg injections riicrc Invo lictn a verv ftw ci«t3 in other insfifut^^ 
winch Inivo not betn under the supervision of the depnrtmint in wine 
children showing a negative ^M’liick to«t have developed mild cas?s 
peettd diphtheria 1 he n uncs of 00 000 of the tested children contro 
bj 00,000 of tbc n imes of the initiated children have lieen file<1 All cssw 
occumng among the school children during (ho winter months (19 
1023) were lookovl up in this file It was found that four times ns many 
children developed suspected diplithcrin nnionp the control ennes ns nraoWo 
the tested ennes The diacnsc was al<o of much grenter average «cvcn V 
m the control cases Among thisc, 17 cases, vvhoso names were m the 
Invo been admitted to tho diphthem wards of the Willard Parker^ e 
pitnl Fourteen of these wcie among the control cases and 3 among 
tested cises Not ouo of these 3 cisis m the Sihick nc_iti'i'^hi 
showed cliiuenl evidence of undoubted diphthena and 2 of tho cases co 
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Belation between Toxicity of Toxin Antitoxin and the Immunity 
Besponse in Guinea Pigs and between Toxin 
Antitoxin and Unmodified Toxin 


The final problem we had to solve was the toxicity of the mixture 
The results of a long series of tests have led us to the conclusion that 
whilft a mixture neutralized to an extent that 5 or even 10 c c are required 
to produce paraljsis m a guinea pig it will act as a stimulant of the pro 
duction of antitoxin in children jet this is less effective and no safer than 
one somewhat more toxic The following tiWe shows the results of our 
last series of teats 


Tvble VIII — Toxim? OF the Fota PREPia.iTK)xs 


U t T 1 

L T 

81 II U« T 

U* t T 

Ice cau ea deatbl 
la li! to 18 daj' 

1 1 cc causes death! 
[ in 20 to 2® days 

1 cc causes paral 
ysis 

1 c c- causes no 
paralysii 

See cau ea death 
IS 3 days 

5 cc causes death 
111 V to 10 days 

5 cc causes death 
in 15 to 1^ day 

See causes paral 
ysis 




•'CC usually 
causes death 
after 30 days 


Peaults of Schi k Test Eleven Weeks Later 


9 nes S pos 
per cent 



Si n^ 11 pos 60 

®5 neg 9 pos 73' 

36 

nog 44 pos 45 

im 

per cent uiunuoe 

per cent imraunej 


per cent immune 


The most toxic preparation caused some excess of local irritation when 
used m children so that, by cnoice we use the second or third prepara 
tion The least toxic i8 so far inferior in immunizing power that it 
should not be used if more suitable preparations are available 

The Reasons for ImmnniziDg School Children 

We found it very much more difficult and expensive to gam 
access to the joiing children than to those of school age The cost of 
immunizing one child of preschool age wis about seventv five ceufs 
while for a school child it was but twenty cents Undoubtedly cruT mam 
reliance must be on tlie private phvsicixns for the immunization of the 
preschool population The nork in the schools while it affects children 
who have passed the age of greatest danger is of the utmost importance 
Immunization of school children besides preventing a few deaths and 
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cquall} good and tlic rcactjons much llic results oLtaiucd bv 

SchroptUr fnun tlit difTmiit pnpiritmiis nre shown in the two aocom 
tnhlos niid nre \<n favorable to the jipw pixpiriitioii 


Table ^ I — Vstitotiv DEiEi«>mE\T rnopLCEo b\ Tiinre Isjectioss or 
IHrmcw MtvtVRfi 


Amount t Orial al Toxin in A cc 
et Ul to • 

Aambcr el S bocl Cbll 
d a lice 1 c 3 
f icrl 0 * 

Pf Cent of X Ib 
m BOO 8be«B to B< 
Immu 0 on S A k 
KHoot Toor 

Vo IbiLK 

*1/10 L + ( 4 lethal do es) 

400 

90 

1 L + ( CO lethal do»e8) 

3(U 

05 

3L+ (ICO lethal do cs) 

SIS 

90 

5 L + (200 lethal donee) 

4S7 

85 


Th mliturr < m 1r l r « IUdl ib f rib r • pnll of intltoxl in nn 
t xin The iQXIn anrl «nlliniiti «h nil I IIIntM In r II wat r an I Ih t* « loll <" 
mlin] imiatJIttrir If Ci>« t x(n i* aiflulnl in nnlrr at ronm t mpe itnrr It d ten nt ■ 
rapidly 


Table TII— "Courtiusos or Local ano CoNsriTniosAL I rtcrto'i to as® 
Old ParPAftiTios 



h w P 
l/IO 


1 Old Pr ponl 

1 3 1 ft L 4- 

1 

r* Corn 
i < blld 

Per r t 

In AdoK 

'ilfliffii 


l«o local reaction 

A . 

A. 

1 0 

0 

Slight local reaction 

M 

f> 

41 

®3 

Moderate local reaction 

11 

39 

S7 

33 

Marked local reaction 

0 

5 

o> 

S3 

Of tho e showing raathed reac- 
tions there was a rise o£ 1 * to 
3® F and other constitutional 
symptoms 

0 

0 

C 

®0 


11 the l>to 1 4- pTrpar&tl n U ond roentraUied more Ibno th amo nt adtl «l It r* 
will be a local r ctloii frwQi the exc l loxlo . , ,.„.i - 

It <■ impractical to u pur toxin In le <t of toil antit xln on account of i(a * 
local Irrllatl o when nK<d In auSIcI ot amoont to be etf'ctlre 


Owing to these fnvorihJe reports wo decidetl to iiso tho new prepara 
tion, and it is c\ident that mir example is Uuig geiicrilh followed 
caxisoof the fact that the new pnpiration is i little less stahli, it «!iouU 
1)0 used within four nioiiths of ila rchi«c from the lahonitorj 

The Substitution of Toxoid for Toxin Antitoxin 
Toxoid formed ftom toxin bj the action of 0 1 per cent fornnhn ha^ 
given lerj good results and TOa> cien supersetle toxin mtifoxm It "is 
tbo slight adiantige of not causn^* anj sensitiEitiou lurnnst hor-e stniia 
Wc lichcvo that the removal of the fear of seicro mctions follownS 
tbo infections helps greatly to popalacixo the uso of tho toxin “intitoxin 
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T7H00PIN0 COUGH 
ToIIN Rl/UBill 

Revisfd bv OnovFR F Powei« 

Synonyms — Pcrtussjs ('?vdcnban)j finsj? cootijJsjs linXcouffli 
cLin-coiigh French coqiuliuhe German Kexuhhusten Spanish, tos 
fenna Italian, pertom 


GENERAL CONSIDERATIONS 

Definition — ^Whooping cough is n spocihe infoaious di«eftee, charac 
terized by a paro^isail or spasmodic cough usually ending in a long 
sonorous inspiration ind often accompanied b\ vomiting The medical 
irnters of ancient times did not describe whooping cough, certainh not 
with any clearness but a disease which is so striking in its symptomatol 
ogy could scirceh have evaded description The first epidemn. of which 
we have anv record was one which occurred in Pans in 1578 and was 
fullv described bj de Baillou The epidemics of cough previou«ilj de- 
scribed bj various writers hid evideutlv been influenza The disease 
spread to other tonntne« and Thomas Willis in lb58, mentioned it as 
occurring in England and ‘'vdenham m 1C79, gave a good descnption of 
It During the eighteenth century the disease was frequently observed and 
the Lest article* of this pcrijd are those of Plaz m 1727 and Fnednch 
Hofman, in 1732 During the nmetcenth century the disease spread over 
the remainder of the civilized world the last countries invaded being 
Kew Zealand, m 1847 and Australia in 1890 At the present time it 
IS endemic in most of the largo cities and epidemics of more or less sever 
itj arc BO frequent as to attract no attention and not noted eveept in 
special statistical articles 

Etiology — It should bo stated thit the disease vanes in vinilence from 
jeir to jear and seems to be more evere and also more frequent in cold 
climates It IS much less severe in weather which permits children to be 
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mnin cases of diplithcri'i would al«o, in doiii" go, prevent to a largo esteat 
diphtheria being taken from n school to (he home I lie consideration tiv 
parents of the question of hnaiiio the child at school mnminized prepares 
their minds to lia\e the \ouiigir children done h^ the family plnsician I 
liclicso tint the time is not far distant when it will be demanded bv the 
majorits of pirents that tboir children rccene the immnnizmg injections 
near the end of their first tear If this licoomcs a general practice, I 
bclieie that diphtheria will hccoiuc a rare disea c. 
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shows considerable yariations m its infectionsncss ^Vhe^e there are a 
great niaii\ children who mingle together closiclv, or when the beds are too 
near each other, or when there is overtrowding generallj epidemics aro 
frequent and usually se^e^e In wellmn institutions, where the air space 
IS sufficient and ventilation good, where the beds are far apart and the 
children kept separated the danger of infection is greatlv lessened and, 
if the sputum is carefully looked after infection mav be avoided alto- 
gether This would seem to prove conclusively that the vims causing the 
disease IS not tran mitted through the air ewpt as it may he sprajed m 
the sputum, or bo earned on dust 

Becurrences of the disease are quite rare although they have been 
noted It 13 almost impossible to state definitely the length of the period 
of incuhatton but usualh from one to two weeks pass from the time of 
infection to the onset, while sometimes it would seem that only a few 
da\s are all that is necc'^sarj If sixteen <la>8 pass and the disease has 
not made its appearance the chances are that it will not develop It la 
well to lemember that the diseoss w clioraclenzetl bi; (hree slopes The 
first, a prodromal stage or stage of miasion, in which the symptoms do 
not differ matenalh from an ordinaiw bronchitis except perhaps that 
the tendency to cough at night is more marked, and that there is usutlly 
a marked increase of the small mononuclears This stage lasts from a 
week to ten dajs or sometimes two weeks The second, usualh called the 
spa modic or paroxysmal stage, lasts for a number of weeks and then the 
disease passes into the third stage, that of decline, which may last a week 
or two longer 

There are numerous compltcaltons of whoop:ng<ough These are due 
partly to the toxin of the disease and parth to the set ere coughing 
Among the most important arc hemorrhages, which are probably due to a 
combination of the above Bronchitis is alwavs present during the pro 
dromal stage but should be regarded as a complication if it occurs later 
Nine tenths of the deaths are due to bronchopneumonia Lobar pneu 
monia is seen more rarelv and is not as fatal There are numerous dis 
turbances of the nervous systeni both during the disease and following it 
the most important of whicli is cerebral hiannrrhi^c with its u«ual equelu 

The misuse of drugs in the treatment of the disease is a frequent cause 
of symptoms which may be crroncoosh attributed to wboopint^ugb 
The most frequent of these are dtlirium dry throat and dilitod pupil 
from the use of belladonna or atropm the tinnitus, gastric disturbances, 
rashes and other symptoms from qomm the drowsiness or even uncon 
sciousness from narcotic drugs tho heart failure, cyanosis and great pros- 
tration due to the coal tar derivatives 

It sliould also be noted that the odier infectious diseases of childhood 
are liable to affect children with whooping-cough and when met with, 
are particularly severe. It is also important to call attention to the fact 



40S 


^OOI*I^G COUGH 


out of doors, and cpidcmies art Ic^ apt to happen under such conditions, 
as people are not crn\\do»l together, and so infection is less frequent 
Almo'il eicnjhoihj tt vixeeptihle and the mnJorlt^ of persons haic the 
disci c oiiu tune during their lift Infants under six inontlis of age are 
loss snsrt ptihh , Imt tlu re arc m«taiices on record in which symptoms of 
the disei«o urre *tli cned oh llit lir«t da\, a mother m this ca'c Inving 
tiken cirt of a child with wlioopiiig-ettugh GitJs arc said to !« more 
su crptihlo thill U»\<i, ns arc al o cliiidrcn whose resistance is lemoned 
1)\ hnvin„ hid other infectious elwase**, and children who arc bcloir the 
n^c^nge standard of luiltli The di«oi<t is most frequciitU seen liehvccn 
SIX iwQiuUs and fi%c jcirs of ape, aiul mcr InU the ci»ts occur Rtwccti 
SIX months and two ^trirs of age &ii<oeptil)ilit) clecrcn«es with age, but 
it ma\ bo seen in adult life and even in old people It is interesting to 
note the nik tint pnroxvsma are more severe in nervous children than in 
others, and \\ iminor and Afensner arc anthoritv for the statcnicnf that 
children deprived of some of their senses, such as- the deaf, dumb, and 
blind, usuall} have the di«eise in a mild form 

\ariou8 bicilli have l>ecii described a« the cnu«c of whooping-cough, 
but a small bicillus dc criliod bv Ilonlct and Gencoii is prohibit the organ 
ism winch produces it Tins organism rtsembhs, more or less, some of 
tho-ic which hive been descriUd b\ otliir authors, and the difference 
bo duo to the difference in tt'clnnc In a general wav it iniv bc«aidthat 
the organism resembles the bicillus of influenza, although it may be 
eisilv opantod from it bv agglutination reactions. This bicillns » 
pre cm 111 the bronchial mucus during the fir»t few weeks of tho dncise, 
and later on is isolated with difficultv, or not at all This coincides 
the general impression of tlio c who have hid much to do with tho di'case, 
that it IS most infectious during tho first two weeks 

The tninsmifsion of the tUsease is a inittcr of considerable importance 
It 13 visiiaUj truiisnvittcd bv direct contact, and but a verv short exposure i’ 
iicce sarv for infection In some instances the infection seems to ta e 
jilacc in the iinmcdnite ncigbborbooil of a <.i«e, and m these instances it 
19 quite prohibit that tlio infection is caused through the small pirtic*^ 
of sputum which are spraved alwut the child during coughing The dis 
case IS appircntlj infections from the beginning of tbe first svmpfoffl^ 
The infectiousness is probiblv most mirked during the first two wee j 
but octasionalh it is transmitted later Transmission a third 1*^°^ 
IS rare, and whooping-cough carriers have never been described 1 ® 
disease is not, as a rule, transmitted bv fomites, although this mav 
One of the best eximples of this is the case of a woman whose two chud^|^ 
had whooping-cou,.li, and were on hoard a ship which touched at ^ 
Heleni The children of the washerwoman, who laundered the childreaa 
clothing contracted the disease, there being no other casts of whoopiu? 
cough on the island at that time In hospitals and institutions tbe diseas 
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hours for the treatment of whooping cou^ eases is to be advocated, and 
special hospital provision should be made for cases that vnll be i«olated 
satisfactorily 


TREATMENT 

It should be borne in mind that up to the present time no remedy 
has been found wbicli will in an} way tJiortea the duration of whooping 
cough and while this is true, it mav o be emphisized that much can 
be done to render the suffering from the di ease less severe, and also pre- 
vent many of the complications 

It IS too often regarded bj both the laitv and physicians as a disease 
for which nothing can be done and there are many popular sayings which 
serve to keep this impression alive the most pertinent of which is perhaps 
that of the Bavvriau peasants who say that it lasts until it stops There 
18 another saying attributed to Franck, \ou can kill a whooping-cough 
child before the affection has nm Its «u)urse you can never cure him ’ which 
has perhaps had a good deal to do with the attitude of the profession in 
regard to the disease There is scarcely any ailment which has h-wj as 
many drugs and other measures suggested for its cure as pertussis and 
almost every week ees some non remedy suggested, while the number of 
nostrums claiming to be specihe is legion 

Eygienie Measures — Those irc of equal if not of greiter importance 
than medication The first point to bo noted is to keep the child in the 
frtsh atr as much of the time as possible A quiet out-cf-door life is the 
best but if, owing to other circumstances, such as inclement weather 
this 18 not possible the apartments occupied by the child liould be 
thorougblv ventilated and the sleeping room ihoroughly aired dunng the 
dav and an abundance of fre^ air supplied during the night \Vben 
tbo child cannot be out of doors movin^, from one room to another is of 
considerable value the room wbich the child occupied being thorougblv 
aired in the meantime The second point is to have the child lead a 
quiet existence as free from excitement ns possible since anything which 
tends to arouse the child is liable to bring on severe piroxvsms of cough 
ing fits of anger which in the irritable condition accompanying whoop- 
ing-coUg,b are all too easily exeittd, should be carefully avoided The 
child should be protected from severe weather, and, when out of doors, 
shoul 1 be kept out of the wind as far as is pmcticible and especiallv 
out of tho dust and away from irritating vapors. This is ometimes diffi 
cult m the case of city children who should bv preference bo •’cnt to 
the parks or open squares The dothtng should bo changed with the 
weathtr the proper amount being the smallest number of girments that 
w ill keep the child comfortably warm Care should be taken not to bur 
den the child with extra covering cither bv day or ni^bt The tempera 
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tint uliooping-coiipli is n di«iea«e m wlutli there is n high mortality, not 
Mithstnniliiip tlic fnet that the Iait\ and most phssicians poem to rceard 
It ns a mild disene It iisiinlh caiists more deaths than pcarlet fever 
The older the child the better the pro^jiiosis ^ine-tcnths of the deaths 
arc cIhc to pntmnoma, and among the other causes of death are mam 
tion, whicli IS usually caused l>j loss of sleep and constant vomiting, con 
nilsioiis hcmorrlinp into the hrain, external hemorrhage, a«phMia and 
sMicopc I)oiths are more cotuniott where hvgiciiic surroundings are bad 
tliau among the well tcMlo 


PKOPHYLAXIS 


This la a very important subject and one winch is practciallj 0Te^ 
looked b\ rnost phvsicintis and h\ the hilj Tliire is, perhaps, no di ease 
causing the einie iimcnmt of suffering and the same danger to life as 
wlioopingHough III which there is an equally shockiiig disregard of the 
rights and fvcliuga of others Of coiir«e tin reneoTi is not far to «wk 
ninith, the child is able to go almut and instrucfioiis an usuallv pvcii 
to keep It in tlic frc«h air as much ns pos«ible The spread of the di case 
can onl\ be prevented keepiu„ the child nwaj from other children who 
have not had the disc i«e, and the doing of this lies with the parents of 
the child In cv erv lustauce it is well to explain the roasotis for keeping 
the child ftwav from others, and to insist upon this being done Particn 
lar stress should Ikj laid upon the avoidance of the infection of voiim: 
children and of tho o with other diseases It should al«o be Iwrae m Jnind 
that there arc no inoasurts which vvill prevent the patient from fakino the 
disease if he is susciptiblc, except keeping awjiv from siidividuaU who 
have it Tho patient is to lx, regarded ns a possible source of infection 
until tiio paroxismal stage of the di«ca«o has pished, although the carlur 
stages of the di«casc are the ones lu winch particular care should be 
exercised Disinfection (h> the use of soip and water, fresh air and 
direct sunlight) of the apartments occupied In a whooping cough child 
should iiivanablv he undrrtnlccii if the rooms arc to bo occupied either b\ 
infants or In voung cliildrtn espcciallv those in ill health Under orui 
narv circumstances, however, disinfection is scnrcolj neccssarv, a® ^ 
organism causing the disease dies of its own accord after a short exposure 
to the light and air 

Whooping-cough is reportable in manv states but|Oftcn rerv little at 
tention is paid to the hvv One of the most effective means of preventing 
the disease seems to lie the vise of some distinctive arm bind or sash for a 
children having the disease so that thev cmlteoulof doors, but at the sunr 
time other fliildren and nurses will be w irncd that the patient is a source 
of dnn'mr The use of separate waiting rooms m disponsarica or separate 
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cliild ^omlts I cannot stale positively that in average cases it influences 
either the number or the «eventj of the paroxj sms but in cases of unusual 
severity it sometimes seems to do *i great deal of good in this direction 
There can be, I think no doubt as to the value of the bandage in lessening 
the amount of vomiting and vihile it is not specific in its action, it affords 
remarkable relief in some of the most troublesome cases which one is 
called upon to treat The band also is of some value in lessening the ab- 
dominal pam so frequent!} complained of dut to the frequent attacks of 
coughing To be of any service the bind must be propcrlv applied The 
best method is to use a stockinet band similar to those used under plaster 
jackets this being applied to the body from the axilla to the pubis It is 
kept from slipping down by Ibe n e of shoulder straps On this, stockinet 
elastic webbing, similar to that used m makin^, elastic stockings is so ap 
plied that it covers the abdomen Id applying it should be pinned slightly 
on the stretch and sewed on to keep it from curling I hav e found that any 
heavy resistant cloth, such as good tout muslin, may be used for making 
the jacket, and that a strip of webbing hve inches wide may be used for 
the front from top to bottom The jacket «bould be opened in the back 
and secured by lacing This will enable it to be applied very snugly and 
tho elastic webbing makes very hrm and when properly applied, even 
pressure over tho entire abdointn Sometimes it is necessary to secure 
the lower part of the jacket in front bv pinning it to the other clothing 
Unless this jacket is applied so that pTe«sure is firm and uniform it is of 
very little service 

Numerous suggestions as regards treatment have been made and one 
idea 18 that taccimtton for smallpox ntfluonces the course of whooping 
cough This was noted soon after the introduction of vaccination and 
various observers since have called attention to it. I have had no expert 
ence with it but loschi advocates its u e at the beginning of an epidemic 
(sec al 0 \accination) He believes tbat it his some curative value if 
done during the penod of mculntion but none if the initial stage has 
hegim To be of any service it ippears tbat the vaccination must be 
done at this time, and tho«e in nboni vaccination has been done a year 
previously seem to derive no benefiit so far as pertu«siB is concerned Re- 
cent reports, however, are contradictoty on the favorable influence of small 
pox vaccuintion upon tho course of pertussis Schroble has suggested the 
use of warm baths on going to bed The bath should be at least OOi/, F 
the child kept in it from ten to fifteen minutes and the head kept cool 
with cold compresses at the same time 

D ^infection of rooms occupied by the patient is a method which is 
frequently su^esfed and Jlohn of Norway claims to have shortened the 
disc lie by this method He used sulphur but formalin disinfection has 
been tried, and a very dilute formnlm vapor is also advocated as a method 
of treatment This method of disinfection is of very questionable value 
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lure of (he Qixirtments occuptoil bA the child should, as far as po«3iWe, 
bo kept the Slime feiuldcn exposiirt to cold in i} bring on parox^ nn, 
but this is no contra indication to bating the child out of doors in coW 
ntathcr If the child s hed is lit a cold nioiii, it is t\ell to hate the sheets 
ttamied before tla child is plated in lud, e<t ns to atoid the parosv«m 
tthich takes place ttliin tht, child is placed bettcecu cold slirtts. While 
the child should Ikj hithcd siifliiiinth to kwp it clean, and in hot weather 
to keep it coinfortnhle, too much bathing should lie avoided The fs^jchc 
trealmeixl is of considcriblo value As far ns possible, the cliild hoiilJ 
be taught to restnin am desire to congli, ns m «omc nenous children the 
nnmbtr of pmixvsnis ina\ imdoiibtcdU be inthicnecd in this wav As 
a mle the psruNvsms come on sponianconsh , but it should be home w 
mind tlifit wlnlc this is true, t!ic\ mij be eisih brought on hr a gnat 
miinlicr of evtcnial stimuli For diagnostic purposes a piroTvsm mav be 
evcitcd b\ pressing the linger or the baiidlc of a spoon over the epiglottis, 
buddtn fright at tunts Ushus tiu mimlicr of pnrosvsins, but it mav also 
at otiior tunes make them more fn.s|uent Children often start to cough 
l)> imitation so tint m institutions wlurc ihtrc nro n number of whoop- 


iiig<oufch children tho piroxvems mm to bt grntcr than in the <ame 
iitimbor of children who arc kept iipirt Verv often a number of children 
will have a parosv«m brought on appirtiilh h> one child starting the 
cough nnd tho rest feclnip, iiiijHiIcd to iinifntt it Under no circum 
stances should puni«hnioiit Ik mod, although there trv instances on reeoru 
m whicli this has been suggested as n meins of trcitincnt Am mca*uw 
which will lessen tlio number of pnroxvsms should lie regarded os of value 
ns b> so doing the dinger of complicntioii is considcnililj lessened I'segeh 
has suggested a simple mecbaiiical mctliod for relieving parovv*ms o 
conglung, and, while tins is more or bss giiicrnlK known, it is verv seldom 
used The method consists of grisping tho lower jaw and pulling d 
downward and forward after tho luniincr used bj anesthetists. If t ^ 
pnticnt IS an adult or a largo child bt can do this for him elf At t e 
sime time this is being done a verj deep inspintion should be taken 
If tins 13 cirriid ont when the parovjsm is impending and most paticn 3 
feel tlio piroxvsm coming on, it will gcnerallv succeed in iiiliibitmg t ® 
attncL \\ itli verj small children who nro umblc to coopente bv ^kmg 
a deep inspiration tho procciliirc is not so successful This is pcrttc ) 
pncticable but I have found that, as a matter of fact, it is of verj htt® 
service, since it is only the exceptional nurso who will take the trou 
to keep the child under snflicicntlv close observation to apply this met o 


m time to 1« of anv service . ^ 

Another mechanical suggestion and ono of considerable value, is 
of Kilmer, of New lork, who advocates the use of a tightlv fitting 
hatidage alwut the abdomen Tins, he claims, will not oiilv lessen o 
number of piroxjsros, but will also lessen the number of times wbicn 
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in this connection, as ^vell as in other forms of medication that whooping 
cough IS a self limited disease, that a drug used in the sixth week will 
often gi\e gratifying results where the same drug given in the first few 
weeks would be dcscnb«d as useless The us*, of inhalations is au idea 
that has attracted many and has led to the sale of lanous drugs that are 
to be \aporized by yarious methods I have neyer been able to sitisfv 
myself that any of the o had any value «ccpt where there was a compli 
catiDig bronchitis In most cases they do more harm than good by inter 
fenng yyith thi u«e of tho proper amount of fresh air In case of bron- 
chitis just mentioned inhalations of the steam from liracyvater or a dram 
of compound tincture of benzoin to a pint of water nr the same quantity 
of creosote to a pint of boihng yyoter may be used with a certain amount 
of heneht The inhalations may list from five to ten minutes and be 
repeated at intervals of ty\o three or four hours Plenty of fresh air 
should be supplied m the interval Spraying the nose and throat I do not 
belieie to be of any value lu uncomplicated whoapinj, cough, although 
where there is coryza or irritation ol the raucous membranes of the throat 
it 18 of some yalue in lesseimig the exccssiK number of attacks which 
may bo cuised by tho irritated raucous membranes The habitat of the 
pertussis bacillus is apparently in the bronchi and is not influenced by 
medication of tho upper air passages and this applies also to the insuifia 
tion of powders of various kinds These measures soryc to ket p the familv 
of the patient occupied and givo them a scnic of bavin^ done something, 
hut, as far as the patient is concerned unlt«s there are specific indications, 
on account of complications tbev serve more to excite paroxysms than to 
lessen them Bravo and boUman arc very enthusiastic over the u«e of 
Cyprus oil diluted with alcohol lu the proportion of 1 to 5, of which 2 or 
•j drams (8 to 12 gm ) arc poured over tho pillow at night or the under 
clothing dunng the day Mv cxpeneuoo with this method of treatment 
has not been great but m a few cases m which I have tried it it did not 
seem to have any cftcct one way or the otiicr The use of drugs internally 
or lu exceptional cases by podcrmaticdlv properly done, has been the means 
of affording great relief to the patient It is yvell to bear m mind that 
there is no one drug yvhieh will act equally well in ail ciscs and yvhat 
y\ill succeed admirably m one ca t vmU hne little or no effect in another 
It should also be remembered that the continuous use of any one drug 
may bo dangerous ou accjuut of its deprc«3ing effect or that it mav lo«e 
its yaluc in lessening the number of paroxysms due to the body acquiring 
a tolerance for it Any drug which canscs nausea or vomiting should bo 
immediately discontinued 

Tho drugs yyhich, from mv own personal experience haye proved of 
greate t \ iluc are as folloyys Atropin or bcUidonna and heroin I behove 
to be of about equal yaluc and come first on the hat Heroin however 
should be u ed lu children onlv under vcrv wroCnt circuni tanccs Anti 
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Brcitliingr conipn®'icfl nir in c^pccmllj (Iodised chambers also has jU 
snpporfci^ lla lireathinpof the fumes from the lime cmplo'cd m pnnfr 
inij illnniiiintiiip is fornurli m ^ogiir, jts chief use probahlv con 

aistiiig III p-ttiiif, tlic Iitlli pitieiita out of doors wliile iniiknig the jouroei 
to and friun the gas Morks. The injection of antidiphthontic serum has 
been siipgi. ted, Imt it Ini's lucii eiipgisted m so mam di ca«c3 in an 
irntional innniur that it de«enes iio more than pi«siiig mention. 

Diet — Tins 18 a in itter of the xery t/realext itnporiance and, m ‘ome 
mstnnecs of great difticiilu In the imidcr cn^es light, iionnshing food 
13 nil tint n required, ntid iio tipecifll rc«tnction exet-pt tint of nidigestible 
articles is needed \oniig(rc]iiidriu should l>o placed either on an esclu 
Bi\e iniik diet or a diet coinpo^eel of milk, ctrc-ils, and broths, and the ssms 
should Ix) gnen wlicro \onuting n frojiient It is a icrs good plan to 
hale the ciuld take as much fooil ns possible during the period of ths 
dneas© in mIiicIi thcro is little somiting, so that, in case much food is re- 
jected later on tho general ooiidiiion siill not hnic suiTered In «omo 
cases almost p\tr\ meal is \omitc<l, nnd it oecasionallv happens that the 
child sutfers stiertlj from luck of iieiurisliment 3Ia»' children hare 
died from stiriation for this thtro is no excuse Sometimes the be«t 
plan IS to giio the child skimmoel milk, or skimmed lactic milk with 5 to 
10 per cent added carbohidnitc at frespient intormls The amount girw 
at each feeeling mni be smiU If one meal is xomited, a second should 
bo given ns sixin os tlie stomach is qiiut, and it is n good plan to hare th<? 
meils taken ns soon after a pxroxv m ns possible, os following an attack 
there is froqueiitU n period of t dm elurmg which tlm food ma\ find it« 
way into tilt intestine Ulierc foml is refused nr the child becomes feeble 
tube feeding should bn immeilintclj instituted In some eases the u’e 
thick ctreal feedings and the elimimtion eif liquids at mealtimes will 
mntcnalK reduce tlio amount of food lost It is «ometimc3 ncic sjiy to 
use sedifiics to Ies«fn tho inimbtr of piroxisms It is a len good plan 
to remember thit the imtnbilits of tbo stomich is often the re«ult u 
improper rntdic-ition, heme ftw or no drugs should be used if tho vomit 
ing IS seiert lixatmont of pertussis must lx* indnidinlizcd, but most 
children Invc fewer paroxjsms when in fresh air dn^ and night regirdlc s 
of temptratun. 

Use of Drugs — Almost eicr^ drug m the pharmacopeia ond many 
which are not in it have been sugjistcd These embrace external appheu 
tions to bo rubbed on the bodv, the use of inhalations, the use of sprav®, 
of insufflation of powders, and tho interna! or hvpodermic administration 
of i molts drugs. In rtg ird to the laluc of dnigs to be applied cxlemc' Jl 
on the skill 1 am cxtixmclj skeptical Thoro are one or two widch so 
nostrums applied m this manner which 1 have seen tested althoiuh against 
mj athict, on a large number of cases I Invo never seen the course n 
the disease influenced at all bj their us© It should bo borne m 
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sulphate alone i» often of considerable value Papayenn hydrochlond 
may be gi^en three or four times a daj The dosigo may be to ^ gr 
(0 02 to 0 03 gm.) at ten jears of age and younger children in proper 
tion Quinin which was suggested b> Buiz has the disadvantage that m 
^oung children it is exceedingly liable to cxnsc nausea and vomiting and 
IS difficult of administration In older diitdrcn tbe disagreeable effects 
attending its use consiatiug of tinnitus and deafness, are often complained 
of The suggestion has been made to use it m doses of about gr 1/b (0 01 
gm ) for each month of the child a age and about grs iy_ (0 1 gm ) for 
each year of the child s age This should bo given four times a day 
Bromoform is of decided value on account of its marked sedative action 
but poisoning his resulted so frequently from circle sness m its uso that 
It IS perhaps best not administered except where persons of a reasonable 
degree of intelhgenco are intrusted with it It niav be given in doses of 
from 1 to 5 drops on sugir Emulsions of it have been suggested and 
may be used if thoroughlv shaken before the dose is poured out but the 
drug being heavy tends to separate and fall to the bottom of the bottle 
and this results m the last few spoonfuls in the bottle containing nearly 
all of the bromoform There arc numerous ca cs of poisoning on record 
from this cause Cocam hvdrochlond mav be of value in certain esses 
of extreme vomiting Intramuscular injections of ether have been 
recommended 

In the tre itmeiit of the bronchopneumonia of pertussis the admiaistra 
tion of oxvgeu is of great vilne The gas must not be administered bv tho 
useless funnel method, but ibrough a small nasal tube which delivera the 
oxygen directly into the pharvns Blood trinsfusions, repeated several 
times if necessary are of the very greatest value to these patients with 
bronchopneumonia 

The vaccine treatment of whooping cough has not thus fir been at 
tended with success The literature is encumbered with contradictorv 
reports The most tint can piiviblyr be nid for the vaccine treatment 
IS that it mav have a slight value m prophylaxis 
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p>rni, tJtiior alone or prolnMv Letter eoinLincd with codcin gnlpbafe or 
sodium Lroini<l I should place second, with the distinct disadiantjge that 
It cannot he continued o\cr vetj lonj, periods of time without danger of 
nntip^nn or hroinid jmisoninig, its use is not ndusihlc m the case of pa 
tients with wtjk h< irts, or impjind kidtu} function The method of 
adminiatcrin„ the aliOM-named dni;^ is important Heroin is Lest gnen 
in the form of heroin h\]>ochIorid in the fonn of nn elixir, and the dou 
ma> ^ar^ from pr 1/100 to 1/21 (pm 0 000(5 j to 0 0027) Tina doe may 
he in>cn, nccordinp to the ape of the child and to the cfTcct which it pro- 
duces in iiiti nala of from four to six hours Occasionally the interval nia\ 
lie shortfiud In some childnii it causes drowsiness but if a ven small 
do«o IS first cho en and iho increase made pradiially this may c3*ily he 
avoided Heroin in minv ihstniiccs, will cut the ntiinlx r of parosyms 
in half and «omi limes stop them almost altogether In other ca cs it is 
of pirticular use in «topptn^ the vomitiiig I have reix^atcdlv seen the 
vomiting cca«e undir its ii t to recur when the drug was stopped ''Tien 
tlio dost is carefnlh regulated so as to get the smallest omoimt which 
will produce the desired cfTcct, it may l»c continued over periods covering 
weeks without anv untoward effects It is a good phn to stop it cverv 
week and set whether it can lie dispensed with, when it mav be rC'umcd 
if nccos«arv In tverv ct«c where it is cmploved the bowels should lo 
carcfullv rogvilated using mibj purgative dnigs if ncce^siry Tlieu*eof 
fttropin or Ull'idonna is of riinirkablo value in a certain number of 
eases, and tlit lattir mav bt given m tbc form of a tincture of Iclladonna 
in do«08 of from 1 to 10 mttums (0 OC to 0 0 c c ) four or five times a 
day I usually prefer u sediUion of atropm sulphate in the strength of 
1 gr to 2 oz (0 00 j to Cl 00 pm.) of water 1 nch drop of this appro'* 
match represents 1/1000 gr (0 0000C5 gm ) AIv incthoJ is to start with 
ono drop of this solution and to increase one drop each do«c until flusning 
results This comes on fifteen or twenty minutes after tho administration 
of the drug and when it is noted the do«e should he diminished one drop 
or, if the fiujhiiig still persists, to the deisowhieh is just short of ca** '"o 
It, and this do«o may bo repeated nt intervals of three or four hours 1 
may be kept up over periods l-isting for several wetks, nltbough it is we 
to stop the dnig every week for a dov or two and note the effect wit o^ 
it If iweessar}, ns la the casooflicroin, it ma} ho Tcswiicd It slioum 
noted that, as a rule blonds require- less than bruneftcJ, and that 
occasionallv cause delinuin, mydriasis, and dryness of the throat ' 

IS not liable to happen unless the do»e lias been too large, or the indn i^ 
unusually susceptible Antjpynn may be given in do cs of from 1 to o ^ 
(0 0C25 to 0 k 24 gm ) and it may be used wiUi or without codein sulp ** 
m tho doses of gr 1/CO to Y 4 (0 001 lo 0 Olfi gm ) according to the 
of the child For younger children the svmp of orange is a '■‘^0 ^ ^ 
factory vehicle, while older children may take it in capsules Co 
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of bultonic plague usually not more than 2 per cent, secondary involve- 
ment of the lungs may also occur 

Epidemics of plague are usuallv Inibomc in character and in such epi 
demies there are alwajs a small number of primary septicemic cases as 
well as some of secondary plague pneumonia However a ftw evere 
epidemics have been of the primarv pneumonic \arictj These severe 
outbreaks have occurred particularly during colder weather The prophy 
laxis in bubonic plagui and pneumonic plague is obviousl} somewhat 
different since the portal of entry of the two infections is cntirelv dis- 
tinct, and pneumonic plague is clinically and tpidcmiologicaily a different 
disease from the bubonic form In bubonic plague, infection is usualh 
acquired through the skin and adjacent hTuphatic glands Epidemics of 
bubonic plague are associated with rodent infection and man acquires in 
feetion usually secondarily from the rit through flie aoCnev of the rat 
flea In more ezceptional instances fleas from other infected rodents, as 
the ground squirrel or mice, may give nsc to the infection, or infection 
may occur occasionally from man to man through the agency of the human 
flea, or occasionally possibly through Pcdiculus humanus or Cimez kc 
tulanuB Hylkeuii has recently emphasized the importance of the human 
flea in connection with the recent European human epidemics In a small 
percent ige of cases bubonic plague occurs in man from exposure of 
okraded surfaces of the skm to plaguc-iiifectcd material Instances of 
such infection have occurred in barefooted individuals with small wounds 
of the feet from walking on floors or stepping on matenil infected with 
plague bacilli or through abrasions of the bands m those who have per 
formed autopsies or handled the bodies of those who have died of plague 
Infection in human scpticemie plague is acquired through the mucous 
membranes particularlv of the moiub and throat, and the conjunctive 
I articles of infected sputum introduced into the eye by coughing have 
produced human septicemic plague. Secondary plague pneumonia during 
somo epidemics occurs in about 2 per cent of tlio bubonic cases, the lesions 
m tho lungs being of a metastatic character Theso isolated cases of 
secondary plague pneumonia are not so liable to give rise to large epi 
dcmics as arc cases of priraarv pneumonic plague Thus in recent out 
breaks of this ehancter in California in 1919 there were but 13 cases 
while in the epidemic of primary pneumonic plague in 1010 there were 
nearly .^0 000 deaths In epidemics of primarv pneumonic plague in 
fection docs not occur as m bubonic plague through the agency of infected 
fleas hut directly from man to man aenally lhroUe,li droplets of infected 
putum, as was conclusively shown by Teagno and the writer in tho Han 
churian epidemic This epidimic has been the onlv Bcverc one of this 
disease which has been carefully studied in modern times In no other 
infectious discs e have such enormous numbers of uniformly highly viru 
lent mierojrgani«ms been demonstrated in the droplets of sputum Pn 
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Since 1901 plnpjc hns licroine it \en rt>sinopolitnn disease, and dur 
mg tilt pnst fc« ^ctrs laimnii oiitlircakH of plague have betn oWned 
III the United Statc-s, in Cnhfomin, Ixniisiann, Icxas and Honda and 
jn AIctico and pnicticnUt all of the Ctiitral and South Atncncan re 
publics It lias nl o U'cii prtsdit m easttni und southcni Africa, m 
Asia, it has prcvai]e<l particularly lu India, Japan, and Cliina, the Strait 
Settlement^, lurkev , and in the large islands sucli ns Jnva, the riiilippmc 
Islands, and llnvvim, and ni Australia In Luropc pncticalh all of 
the Aledittrmiioan waports hnvo Ken infecteil ns well ns n number o 
the Inrgir ports of 1 iiglaiid, Prance, and Spain It wn«, however, sonur 
tliiiie of a surprise to inanv physicians wlicii the puhlidicd report o 
It sier m 19il recorded CO ca«es of tlio discisc which had dtviloped in 
Pans and loon treated in the Claude Pernard Hospital in that citj 
During 1022 29 plague-infistcd rats win' di«(.o\crcd in Parts Drury 
and Ball have al«o reported an laolatcd ease of the disca«c in the city o 
Dublin in 1921 In view of tlic«o facts the prophvlnais and treatmen 
of plague have recently assumed a more gtncml significance and l^ 1 po^ 
tnneo to the physician 


PROPHYI.AXIS 

Plague may be conveniently classified for the purpo o of the discussion 
of the prophvlaxis and trcitmcnt of the disoasi, ns bubonic, septicemic^ 
nnd pneumonic plague, according to whether tho lyunphntic 
blood, or the lungs arc primarily involved However, attention inns ^ 
called to the fact in relation to tins cla«sificition tint, in 
primary pntumonic plague the plngiie bacilli arc present not oidv n' 
lun but also m the blood, almost from tlio onset, nnd tint, m ® 
all Mses of bubonic phgue icnninatint. fatally, the phgne biciHi 
found m the blood shortly before dcith In n small pereentage ot 
508 
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of plagiie cases are usually couceiled dunn^ epidemics by tbeir relatives 
and friends Ordinances should of course be passed compelling the report 
of an\ suspected ease If infected plague ca es are found and the con 
stniction of the house permits there should be i prtlimimn disinfection 
nith sulphur dioxid or some otlier sulntance that uia\ be depended upon 
to kill rats and fleas and a search made in the neighborhood for sicondarv 
cases both in man and rodents Contaminated objects in and about houses 
ma\ be disinfected with 1 1 ftOO bichlond of mtrcuri 2Y_ per cent car 
bolic acid, 10 per cent formalin or 1 per cent solution of chlorinated lime 
In places where plairiic is endemic or likely to Iccomc epidemic there 
should be a special hospital as well as a special diagno tic Iiboratory 
1 rovisiou must be made for the isolation of human cases upon their 
arrnal until fhev have been divested of their chtlmig and disinfested 
of any fleas All of the clolhing should bo immediately placed in a bag 
and disinfected iii a team stcriliziiiQ chiinbcr Attendants who handle 
patients on their arrml or their infecUd clothing should ueir 
ind special uniforms designed to prcient the entrance of fleas Hie,h boots 
arc particularly desirable The hospital it clt must he yvcll screened and 
protected from insects and idiould l>e ratfn* Obyiousl^ pirtienlar at 
tcntiou must be paid, to the exclusion of flcis in ountnes where these 
insects aro comniun Fabrics and other objects which become coiitami 
nnted with the discharocv should be tborouglily disiiifexitcd by proper 
methods Cremation of dead plague bodies should bo recommended I ro- 
tective inoculitiou should al o U advised particubrlj for attendants and 
persons about the hospitals and for those yvlio are performing or assisting 
at autopsies upon plague eiscs Lhirmg biiUmic plague epidemics the 
plague hospital piovidod it is free from rats and fleas presents no par 
ticular dangers for attendants 

Rodents and Fleas in Relation to Transmission — The. species of 
rodents yvhich haic been most concerned m the spread of plague in various 
pirts of the world are ilus rattus llns dccumauits, and iliia uorvegicus 
In Califiniia Citellus bfocheyi the ground ejuiml and in il iiuhuna 
\rctomys bobac the tarbagan have piaaed important rolco in can ing 
infictiou In South \frica the gtrbil (farten lolicngiile) and a multi 
mammate mou«e (Iiattiis eoueliil have recently liceii found infected and 
have shown a very Lcjyy mortality oyer a wide area. In Africa Leger 
and Bawn in 1^22 stated that the hivvi vCroculura stampflii) plavcd 
a part in the Dikar epidemic Bieot Ins shown that of “54 va 
rieties of fleas found on rodent^ 21 pecies are probably transmitters of 
plague and with 11 of the c poeies expinmenta demonstrating that thev 
trail init plague infc“ction have been performod In ram the species 
usually causing infection Ime Iwcn \tnop vlla choopia Ccrafophyllns 
fi'vntiis and aeutus and 1 iilcx imtans. Ihc flia imy rcnniii infective 
for oyer a month from the tune it his snekid the blood containing pliguo 



510 


piAOur 


man pneumonic plague vras procliicotl o^pcrnncntall^ m monkevs bv 
allowing tlie«o nmimU to l*n itliL lu an iihno'ipliore infected for a few 
minutes 1)\ spniMiip, a culture of plague Incilli 

Tlio«c tliroo t%pi'» of plague infection, Inilonie, pninarA eepticomic, 
and prlInar^ pneumonic, ina> all be cisilv pnxlucod c'ljicnmcittnlly in 
guinea pigs or monkc as tlirough llio diiTcn nt portal* of entra ns do cribcJ 
aboac 

I rom tins distusaioii it is obaious tbnt propbalnxis in bubonic and 
pnmnra pncuinomc plague inmt aar^ considtrabla 

General Prophylaxis of Bubonic Plague — IMngitc Ixung pnininh an 
infection of rodents and transmilltsl eonunoiih to niim from such rodents 
b} infcitcd lions prnpbali^is tn bubonic pluguc consists pnmarih in tbe 
prcacntion of contact botaaon man and sncli infected rodents and fleas, 
and licnce in tlic gcncril (Ustnutioii of rits and flcns in rtgioiis aabere 
plague exists or is likcla to exist Since aaluii nits art reduced m mtmbcr 
tlun, 13 more Itkclilmod that rit fleas aaill oek the boda of man for food, 
It 13 well to cinploa aalicn jKKsiblt imnsiirts tbnt aaill distro^ 8imultnneoii*lr 
both rats and lU is. J be < linnnatioti of liumaii lU as in areas aalieri pi 
mfwtion IS pro eiit is al«o aera important llii pliasiiian nuiat realise 
that not onia the infcatcd rodint but also the human plngiit piticnt con 
Btitutes a focus of iiifution, nnd that lionet prophalmtic measures neain t 
plague must iiultidc an earl^ diagnosis ami dtfectioii of ci'cs of Iiuinati 
as aaell ns of rwUnt plague lor tins purjio t speeial bicterioligiejl 
lalwrnfnriis aahicli jicrimt of thon)u,.li isolation nnd dismfectinn sbmild 
bo established and o<imppod aaitli special cig«s nnd apparitus for the studa 
nnd diagnosis of plagm In plaeis aaliert plapie is cndi iiiic, it ts ida i*ablc 
to collect ptnodu ill^ nnd make examination of rats, suite human plague 
outbriiks arc fiMpicntlj preceilcd b> ixMhnt infection The&c cxamina 
tious art sometimes of acra grt it miportuncc Plague rats were found 
in Iscaa Orleans two acars before the tpidtnuc of huimn pliguc occurred 
Our Public Health btnicc has recommtiidcd the cxuniimtion of 1,000 
rata ptr 10,000 human population as aifordiiio reliable laidcnce of plague 
infection among rodents of a commiiiiitx Johns goes so fur ns to s.n tint 
tho uppcaraiico of human pHguc bifote the knowltdet of the pre ciict 
of the concomitant epizootic could rcn«onabla well bt nndc the bisis o 
a ebarge of cnmmal mglcct of a public, trust 

The earl^ detection and diagnosis of huiiiin eases of the ducisc are 
not onl\ important in pixienlion but also in regard to treatment A 
deaths durnio an cpidtinic, no matter from what cause, must bo iniesti 
gated and autopsies should Ikj performed and bncferiologicil cxnmuiat’^^^ 
made Cases of the di«cTBo should he i«iol'itcd and their clothing dis 
infested of nnj He is under proper prccuitions, nnd the usual disinfection 
of their excreta nnd surroundings exercised Tiie search for patients m 
house to hou c inspection is a \erj importmt measure, since a lar^o number 
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of plagiie cases are aisuallj conceilcd dming epidemics bj their relatnes 
and friends Ordimuces should of course lit pi “led compelling the report 
of in> suspected cast If infected plague ca es nre found and the con 
stnjction of the house permits, therttshould be i preliminarv disinfection 
AMtli sulphur duxid or srmc other substance that mav he depeuded upon 
to kill rits and fie is ind a search made in the neighborhood for secondarj 
casts both in man and rodent" Contammited objects m and about houses 
ma> be disinfected uitb 1 1 000 bichlond of mcrourj 2y_ per cent car 
bolic acid 10 per cent forniilin or 1 percent solution of eblorinated lime 
In places where plague is endemic or Iikeh to bteoioe epidemic there 
should bo a special hospital as well as a special dtigiio«tic laboraturc 
Provision must be made for the isolation of human cases upon their 
ainval until thej have been dnested of their clothing and disinfested 
of anv fleas All of the clothing should be iramedntelj placed m a big 
and disinfected in a steam sterilizing chsmbtr Attend uits who handle 
patients on their arrinl, or their infected clothuip boiild wesr gloves 
and special uniforms designed to pKvent the iiitr nice of fleas High hoots 
are particularly desirable The ho pital it elt niiM be well scrcnicd and 
piotcitcd from iimcts md hoiihl Ic rittrcc UImousIj particiilir at 
tcntion must be paid to the c'cclnsion of flcis in countrus where these 
insects UTO coimnon babrics aiid other objects wliieh beiomc eontami 
nated with the discliar^es should be tborougblv disinfected bv proper 
methods Cremation of dead plague bodies sbouhl be recommended 1 i-o- 
tectiie inoculation should sl<o bo advised psrticnlarlj fur sttendants and 
persons about the hospitals, and for those who sre performing or assisting 
at autopsies upon plague tises During bubonic pligue epidemics the 
plague hospital provided it is free from riu and fleas pre ents no par 
ticular dangers for attendants 

Rodents and Fleas in Relation to Transmission — The spceics of 
rodents which hive been most concerned m the spread ol pligue in various 
parts of the world are Mus rittii* llus dccumanus iiid AIus nont^jUUS 
In California Citcllus beecbevi, the ground squirrel and iii 'Mdiuhiiria 
Vrctomvs bobac the tarbagaii have plaved important riles iii e m«iug 
infection lu South Africa the gerhil ( fartera lohengult) and i multi 
inammate mouse (Rattus coniha) have recently been found infected and 
Lave shown a verj heiv^ mortalitj over a wide area In kfrica, Looer 
and Baun in 1 i22 atited that tip abrew (tiwidura siimpHi)} phvpd 
a part in the Dakar epidemic Bacot haa shown tint of 34 va 
rietics of fleas found on rodent" 21 species are probablv transmitters of 
p ague and with 11 of t],p ^ species evpinments demonstrdtin_ tint the' 
transmit plague infection h-ive been performed In man the speiies 
usinllv causing infection have been Xcnopsvlli clicop"!- Ceratiplunus 
a«ciatHs and aeiitus and Pulex irritans Hie flei mav nniiin iiiferli't 
lor over a month from the tunc it Las Mickcd the blond containing phigiie 
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Licilli BnfVt Ins (1( mnjj'stnfol infwttoK in wmic m tanccs for as lon^, 
ns foriy-^\cii <1 1 \< It lin'^ Iiccn stntctl tint ijndimics among liuimn be- 
uiga are not likch to CKtur tinlcss npprovjfnattJi 02 jkf cent of tiip 
rotlonts art iiifot tt <1, but somitimts a tniiclt higlitr j>orotiit4oC of infection 
of roihnts dot^ not prodtiev a htiintn otitbrnk tun m «m jc«inifan 
(li trjct 

Fumigation for Rodents and Floas — In tJn r i«e of (be occurrence of 
plague oil Uunl ship, or the urrual of a aJup from a plaguo'mfoc’fd 
port fiinngitioii of till ship hoiiM lie pmctim] Gnibbs al o cniplnsizcs 
tht irnporfaiict of fh» fiimig-ition of ctrgo in lielitera in plaguo-iufectcil 
ports Ilidrocianie ncid gas js undonlitotll} the most efficient destroyer 
of both rats and th is, hut it is len dangerous and a nmnUr of fatalities 
Inie Util reported in ceijiiire tioii with its use The gTS deiclopod from 

otniee of IvCiN to a sjuce of 100 cubic feet, acting for 4 hours, has 
gencralh liecn ref.irdcd as tflicunt for elisinfcction btilt points out 
that the great daivi r from tlie u c of this gas in holds of ships is that it 
tends to cedloct m de tne lied sp ice s or jmekets nnj rennins after ventilation 
of the Judd ro tint persons entering '‘‘i«h ‘•piet'S aiilTcr the poisonous effects 
of the gts M hilc sulphur tlioxid i« less e flic lent, it is on the whole theU t 
hinted forgcmnil ii ( in pligiie fiiJiiigiifion Jwo pounds of roll sulphur 
for c leh 1 (fLH) cuhie feet of «p«« is re,,irdcd ns siifheicnt Ihc ClaiWii 
Gas \ppiritub m which the enlphnr dioxid is under pressure gius tho 
best results in aulplutr fiunigation CarNm iiionoxid and cirlun diosid 
and line or fniiuel gii es freun steamers have been re'Cvunmcjided forplainio 
prevention work, hut they arc not so silisfattorv, for, while thov wm hn 
M(s, tho flois aa often not dostnnexl and t cape After disiiifcctioii o 
houses or rotunt ^( uriil giiinc-i pi^s way be pheed in them for a few 
before human ocnipition is allowed If inane mfeeted flcj« arc »ti 
prc'-cnf, tilt iniin ils will often contract the ill en«e llio gumti pig uiay 
bo successfully mfeeted with i single virulent plague mieroorgiui lu 

Campaign against Rats — In regions win re plague exists an extensive 
campaign must bo undertaken against rats and traps and poi«oii3 shou 
bo freeh elistributcd so far ns x^j^sihle and nil buildings which are eou 
structed so as to permit of the abode of rats should bo gradually ^ '** 

m tho infected districts llio U S Public Ucilth Ilci»orta for 1520 gi^ 

full inlorinition regirding rat proofing m this countrv The 
should bo unproved and all filth biinicd The scpiration of the rit m 
his food siipph, and the prevention of Ins entry into Inimaii ha 
by rat proofing tlmuigh the use of concrete, screemng with wire nc u c 
and by otiicr barriers, and bv tlic use of trips and poisons, ore at 
taut Tho most sitisfactory trap 19 a wire spriiif, or snap trap 

lias been shown to bo mueh more efficient than the wire cage trap ^ 
the rats ciUe-ht Should be sent to the LicUriolo^ii il 1 ibontorv, where 
gjiould be examined and ictords kept toiiceniui-. the locitinn where t le 
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was caught For tlie detection of pla^ne-jnfected rats during an epidemic 
the plan carried out hj Ilciacr of Maniii, ind which proved effective, 
was as follows 

‘ A list of places in which tho phgne infected rats were found was 
made Lach was rcgirdcd is a center of mftctiou Ivadiating lines 
usinll;y file in number wlii prolonged from this cintcr evciil\ placed 
like the spokes of a wheel Pits were caught along these lines and 
ammed Plague rats were seldom found more thin % few blocks awas 
The furthemioat points at which, the infected rats were found were then 
connected with lines on a map The arci enclosed these hues was 
regarded as a section of infection The entire rat catching force was then 
concentrated along the border of the infected ection llicv then com 
meneed to move toward tho center catching the rats as thej closed in 
Behind them rat proofing was carried out One ection after another was 
treated m this waj until thij had all been wiped out ’ 

With reference to rat poisons it is import ujt to call attention to the 
fact that rats ivill often not c it bread and food which has been particul irlv 
handled bv human beings and tbereloro the people who handle or cut 
the hreid or food before dipping it into the nt poison should either wear 
gloves or hate their liaitds smeared with oil of aniseed or some other 
similar suKtiiice and the hoard on which the food is cut should bo 
treated in this manner A verj effectnc piison against rats consists of 
a phosphorus paste into which the food is dipped Tho phosphorus is 
tnwtd with glucose in the propotliou of 1 ti 4 and a fatt\ ba e such as 
lard 13 tinploaod to prevent spantanoous eoinhustion Barmin carbomto 
coiistitutis a verj cftieimt nt poisui and i relatneh safe one in regard 
to children and domestic ammals One {Wulid of barium carbonate is 
iniafd thorouAdv with pound'! of flmir or other ground grain in 
an enamel basin biifficiciit water is added to make the whole into a f nrH 
firm pa Ic Ih reiultiiij, ma s is suBieient for aome 2 'lOD baits each 
contaimUg ! griins of banmn cirbonatc ihe huts should he fairlj fresh 
as a tale one is ven rireh eaten bv a rut 

A luimler of viruses liave been leeoininendeil for tho wholesale de- 
struction of rodents The i are usuallv cither cultures of the B tv phi 
murium type or the parotvphoid P tjp which is frccincntlv the cause of 
mt It poi oniicg lu man or of the B cntcritidis or G irtner type which has 
been associated watli gistro-iotestmal duturbanecs the sotallotl Daiivsr 
virus u mllv IJ tjphi muMiiin ii» pithigemt iisuallv for rats under 
lahontorv eoiiditions but has feeble powers of propagating itsilf from 
rnt to nt iiiuler natural onditinns It rapidlv lo is virulence when c\ 
po cd to light and air The w c of theoe mtvi es is not Tccommendeil for 
till j.<nepil (Ic triKtnu of rits ainu thev hut n uallv prnvid to U ineih 
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ciont for tiiK pjirpo'O, nnt! mon-o^tr tlio\ are not Bl(«oliifch Inmile'Stj 
min mill iiiotaiicis of iKkiicoi mid dcilli iti liiinijn Ik iiifts from jiifodion 
tlum liiM !kku rn>ortcd llcocut uMaiitt.'’ of this inture lia\e bcea 
npirtiii 1>\ ^\illfulir \\ i iidtluiidt Jtulu^ r, nnd 11 ilir 

Kiiiilinnlt Ini'* fImimji tlint tlip connoiiiir lo < iii India due to tlio rats 
ninounts uiipro'siiiinti h to {NHiiid^ m tLt just fweuti jcars. 

lliis includi'H los IS fnim iliinn*! and niortiilits, 40J,000 000 jxnmds, and 
till distniitinn of jrrim, ili , 1 *_j rit^, and tlio co t of rat dcstnicOou 
tliruiif^h iintijiliuiK lilt Kims J xotlicnt artKlos on (lie subject of rat 
njiros mil and (li'sfnietion linxi nctiitlj IkUI piibljsliid b\ Di.ivl>em, 
Iiiini on mil Miirjihs In tin ci t of (.Injjs wliiili liaic tniuiied pirls 
wlitriph^u Kpri-viiit pnauiitiuiis n^mist t!tc Inmsfir of nts from Inp? 
to 1 Mid or fmin the kIujh to rs, mid tin doiks to ships, when ti 'cb 
ire in jKirt nrtiiri t sintinl All Im its hotdd Ik, ki pt lit It ist four feet 
«wii\ from tilt docks anti nil Iiuvimth thoniil K prtn tiled with rit giianls- 
1 111 rat inliiip. of slnjis is a niitlir of Mrs considt niMc iiiiportancc 
I ii<ki.r Ills nccntl^ di triKd mi txtnniels cllicitiit and pnctical rat 
nurd ffir «liips lints wlmli 19 inide of {.al'fiiiizid iron Tins pward 
M ill tit on all lints nociiri(rl% mul it has straps \ihich hold jt pcrpcndictilst 
to the Inn It is nivi tmxpuisne 

C un must Ik also tnktn to < i that no c kcs of pi 1^10 land from 6 !nrs» 
and inriiitihrli (hut rnih! < isos, smli ns thosi of jHsfis minor arc lot 
otcrlonkcd I’lssm^^crs and ir«w« /rmii phi^ic-iiifetfod ports should I'e 
carifiilli iiisjMitid Ihi tenijM rKiirc of ti<li pi r 011 should k taken 
and It isdtsirildt to innkt apt « 1 il i ximiintioii for buboes. If a ea'ic ^ 
siisjifctid piiounioiiie pb^iic sliould W found it sliould at ouct k 1 olatw 
in the hospital and tlu itidnnlii ds in coiilmt with it should aln) lie isolated 
m ipirate ttiiiipurtiiunts lli< < iii|>loMiieiit of iniimim smim for the 
contacts should K constihretl If a nst of bubonic phgiic is discovered 
\t should d o hi lakin to the hospital, Vmt mdiMduul 1 olfttiou is not «e 
ncits iri fill oditr jn stiip,irs Jt k idii ibli for \c scls which arc coa 
stnntli triiliii,. with jiln^ti infiitid jxirts to Iiim- the inw J.1UI1 propln 
hetic inoui! it ion a^, iinst pi i^m lln period of detention of the personae 
for a pldjpie’-infixtid siiip has varied from scien to tea da's 

Personal Prophylaxis in Bubonic Plague — Tins depi iids upon nvoi 
ing phgiic-infccted distucfs contnet with pHgiio pituiits, and protection 
from fleas Piojile wlio Ine under Ingieitic conditions rareh coiitrai 
bubonic pi igiic Alanson Bilir iiiiphasizcs tho fact tint nurses and ot er 
attendants on the sick oUf,ht citcfuUj to soil up and coiir am evoun 3 
about the innds, no matter how trifling Tho excreta anil bid linen 0 
the patient must be cirefidlv liniidlcd mid sterilized For tho e who are 
tompLlled to enter and work m pi igne-infe'cti d districts, ej'ccial preiau 
fion must be taken iinmist lleis High bools\witli the opcniiigs at t e op 
around tunisers, closed h\ elastic or adhcsiw strapping me a nS' 
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Fleaproof suits are al^ recommended The use of in’secticides such as 
kero‘.tue or crude niplitlnkne in. ometimes of servue in repelling fieis 
Prophilietic inoculation has dso been idvi td during, epidemics cf hu 
Ionic plague «oon as definite svmptoms of pligue appear in tho e 
ivho hi\e been etpo'ed to infection plague immune scruni hould be 
injected These subjects arc considered in detail later in the article 

Pneumonic Plague — Lierv c« c of primaii pneumonic phgne consti 
tutes a verj dingeroiis focus of infection The fiilh virulent micro- 
organisms are present in enormous iiumh< rs in the «piitiim often in almost 
pure culture, and the pligue haeilh irc d o expelled ni large nuinV)ers 
into thesurroundin" itina phtre bj cou..,liui^ I liguc hicilli irc not killed 
b\ freezing for loiig peruxl of time md hcuec epiduuits of pneumonic 
phgue are particuhrU serions during cold weather In order to prevent 
the spread of pueuiuoiuo plague the cises mu t ho recognized earh and 
Tigidlj isolated Suspected co es should also lx* isjlated There tniist be 
separate hospitals fur plague patients for su poet cases and for ‘outacts 
banitarj cordons should bo estabh hed against infected areas and there 
should be strict medical nispeetnu and quiraiituie for five dais Build 
mgs such as sehooN, ehnrehes theaters factories and markets should be 
closed Ihc pneumonic plague bospit il must lie built su as tn admit 
of individual i ohtioii No patient hould lx. transferred from the suspect 
ho pitnl to the plague hospital until a po itiic diagnosis of plague has 
been made The pneumonic plague hospital for suspected ca cs mu t also 
admit of indnidual isolation ot patients Houses in uhieh pneumonic 
plague ca es occur should be thoroiuUK disinfected in tlie manner de- 
scribed for buVionie plague Ihe excretions md pirticuhrh tho sputum 
must be thoroUgblj and cirefulh sterilized Vll oiled linen must also 
be disinfected and wills and fliois should le mopjnd with 1 lOfK* bi 
chlond solution It has been adeised that the samtire tail be inoculated 
with plague a accine Ilowcier thee should nut rch upon such protective 
nioeulalion Teague luul the wrilir found in exleii ivo experiments with 
monkevs that onl> about 10 p>cr cent of the laccinattd animils wen pro- 
tected against plague infection bv mhilition Tbe remitiiiiig )0 per 
cent of the animals dicil of pneumonic plague ^\asllewxkl in the cpi 
deimc of pneumonic phgue lu eisteni bibena m 1121 al o canclmltit 
that antiplague i leeination has no favorable iiifliienci in pulmnnre 
pi iguo tor the p i xi\i niiinninzatiou iii i hou ehold of indn idii ih that 
bare been expo cd to infection the injection of >U e c of plugm iinnnuie 
scrum maj be cmplojcxl Hxtors nurses and attendants lioiilcl l>e pro- 
\ided with face ma ks made of tight Iners of gauzt or four of chee cel >tli 
which should alwajs bo worn when at work in the vicinitv of pneumonic 
plague cases. Goggles ul-o hould be worn m ox imiiiiHg ca«c and gloves 
when autopsies are perfonmd V cotton p wn hould Ik* worn in the 
ward and rimoied on leiviUg tlicm. Attendants are advised not to shaie 
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w™ I?, 7, f "T' "»t «lwll.lcl^ harmlMt, 

Tuk, I, , r''" ?'“• Ixn'f’ fmm 

irfKirfnl l\ \\ I <if this lutiirc bare been 

,r,!l i„„ ,1,^ cconomir In a i,i India due lo Hn r.B 

J I-' "I tk ,n,t iwcnla lora 

I 1 IiKl.-s In , s from n ,„ul u,„riiilitv 402 000,000 tniimis and 
rim 'I " 1'’^ I'll nl< > l»\ ri(9, niid tliD ciwt nf rat d( tniclmi 

nmn,J, 11.11,1 , I, „„ tlie s„b,„.| ot nt 
npri inn and ,ln.,nn,i„„ 1,„„ DnrlcrrT, 

II on iiiK iirpu In tli< < I « of hJiijM ailiuli }in\c tmuhn! pirts 
u ( « lU ,s {.r,-., pns ll.o r of riU from 

<> iiu nr mm I i( "Inp-i to Ii,^lit4r niu! i!i< dinki to glim^ mIicii re -fls 
lire in jx.rt an ut\ i *rntinl Ml I.o.(h ^ k< j.t nt Ic t«t four f«t 

in n mm to nu !,.« j|j„I aU ^ ylmuld 1^ jvr,,^ k);,) r„( pianl 

K ri ^’inn <»( «1 ii[h i, „ |,nm<r 4»f Mn (oiiaiihriiMt jinnortjnrt' 

' ^ ‘ criNil nil ttfnmciv ^llicidit mid nnctual rat 

^.mm or « ujh mIihIi u ||,„it f^nhnnind imn Tins purl 

vwu tit on nil luo^nocnritrU nml it Im^ tmps nlncl, koJd it rxrpcndiruljr 
to flit Imp It IS «| n nnxi.,ii.nc ^ 

C urn jiunt Lc hIn* tnkui to ( tlmt no ci»ps of nl ^ no Inml from ship- 
IK pirfu ulirh tlnit mild ti 4 .>s, sn^ii ns tlio t of js-itia minor, oro not 
o\er 00 n « m^irs nml pr«ws from plijto-iiiftstwl ports slioiiW I*- 
<arofiiIli m t,,„p,riHirc of imh jhi-oh elionld bo tiVen 

am It H il( ii'iidc to iiiakt sjKti i| < ximinnliou for l>nl>ois IfacJ^oof 
siispccttd imcunionic plague should U fmiml n rl.oiild nt once bo i«olitisl 
111 flip li(T.pit il and the iiKluidunls iii c«»tit«rt with it should nlso lioi oliitcd 


III ecpnriU csnnpirtiiunts JIk rmploMiinit of immuiip piniin for tlic 
contacts should be ooiHidorcd If n cas» of p! igne la discovered 

It s loiim in o ()( fnki n to (In ho pitiil, but mdn idii d isdatinn is iml 
iiciL ir\ foi iitlicr pi s<j,^4is Ji 14 uhisibb for ms els uliicli are con 
stnntn tr idin„ with pi i^m mfwttd i»orts to lime tlie enu mven propliv 
hctic inociilition n,. im t pi i„iu JIu permd of dctmtion of the pcr-oiiuol 
for a pljgiif-iufoctid ship has \nriod from scviji to ten tljss 

Personal Prophylaxis in Bubonic Pla^e — Tins (Upnids upon avoid 
ing phguc-mfoctod distiicts contact svitli pln^iic pitionts, and protection 
from ileus People uho Inc under hv^icmt conditions rarcl' contrait 
bubonic pi ij,ue ^laiison JJahr tmphusizcs tlio fact that nurses and ctlcr 
attendants on the sick. 0Up.ht ciitfitlK to sc d up mid cover niiv vomid^ 
about the bands, no matter how trifling llic cscrcta and bed linen of 
the pitiont must I>c e ircfiilh Iimdled and sterilized Tor those who arc 


Ininpclkd (o cuter and work in plngiic-inftctcd districts ppecid prtcaci 
tion must k taken iigamst Itcis High boots^witb the openings at the top 
around tinuscrs, closed bv elastic, or adlicsn^ strapping, are advisable 
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after tlie inoculation of the bacttna tho majority of the bacilli were found 
to be swollen, degen rated and broken up Rats which had been previ 
ously actively immunizLd agamst plague ba repeated subcutaneous injec- 
tions of plague cultures, when inoculated intripentoiieallj with pligue 
strains of moderate \iruleiice, also exhibited the same luctcncidal action 
toward the bacteria Jso antitOTic iction could be observed JlarU found 
that the method of destruction of plague bacilli virieJ according to the 
virulence of the organism When <i culture of verv great virulence was 
inoculated into the alxlominal cavitj of s guinea pig which hid been 
treated with an immune cram after thirtv minutes a verj eTtensiyf 
leiikocjtosis occurred, and the bacteria were taken up bv tho phagocytes 
Those bacteria which remained free became Dgj,lutiuatcd and groujicd 
about the leukoevtes The control animals without scrum died after one 
to two days while those inoculated with immune scrum lived for from 
five to seven days 

Antiinfectious or Antibacterial and Opsonic Action ^ — Liter more 
complete and cartfullv controlled experiments perfonned by Ivolle and 
tho writer showed that the plague immune scrum exerts no other demon 
strablo and typical bactericidal reaction ap,ainst the virulent plague organ 
ism during the course of an lutoction than a normal crum Tlio method 
of action of plague cholera and tvpboid immune sera was compared tho 
bactericidal action being tested m vitro alter tbc method of Ncisscr and 
Weehsberg In spito of many variations in the experiments and in the 
use of many different «era from different pcties of animals to supply 
the complcmeut for the action of the aiiil>oceptors plague bacilli after 
treatment with tbc plague immune scrum developed as plentifully m the 
culture media as they did in those instances m which they were treated 
with normal sera 

In studving the bactericidal action of plague immune senim tho writer 
experimented with both iiiactn ited benuu to which fresh erum was 
added to supply tho complement, and plague imimine serum perfectly 
fii li and not luactiaatcd Wfatu perfectly freah sera aro empluved in 
these tc'ts it IS true that both the normal serum and the plague immiino 
scrum exert a Ivtic effect upon the plague onmni m this action appears to 
dep nd u{Kiti the presence of fre h complement, as it can be aliolislicd by 
heating the erum previouslv at oo C for one-half hour It however 
docs not interfere in estimating the luctcncidtl effect of plague immune 
senim as compand with that of normal scrum V plague imnuiue enim 
from the horse not imctivafei! which at the tunc of tho experiment in 
dr»es of 1 c c was able to protect al>out )0 per cent of tho rats iiiocadafed 
with it a,.unst fatal plague infection was mixe-d with perfeetK fri“>h rit 
scrum and its lactericidal value tested acceinluig to the n ital nxthod in 
vitro In order that the phenomenan of the defleetioii of thf coinpleineiit 
bv amboceptors mi^lit not interfere with the reaction the experiments 



jminidi'ifoh 1 h fore oiit(rm„ (Ik wnnlf (o nltcnd pituiilo, on nccount of 
tliL daiie,tr of iiifcxtion tlin)ivli tin Flif,lit abrnsions on tlio fitc. 


TREATMENT 

' Wliilt vaccination npnin'tt ImUiuic plicnc ns a proplnl ctic mcasnre 
lias beta cxttnsi\cl\ cinploM'il witli rt tilts wiirrnntin^ its no pncfical 
applicntion li IS Ik-cii innii of v iccinc tmlnunt in phgne. The cour«e 
of tlic discn t IS too nculi for smh ii iiun<tiirc to Meld satisfactori re ult=, 
8U1CO tlio nnjorit\ of (as«H dit in from thro to fi\c d ns after the onut 
of sMiiptoin* 7 !il trLitiiunt of pli^^nt iiiij he dnidol into svrnptoniatic 
and scrum trcutuicnt 

StI IM llin \1 \ 

Specific Immunizing Properties of the Serum — In order to Lave i 
proper iiiuhr-tandtiif, of the sinim trcntimnt of pln^ic and of its value 
It IS nctivsin to K familiar with tho mtion which llio pbiyitc immune 
scrum exerts upon tho plague bicilhis in the animal l<od\, and the minner 
in which It dolnns it Hit mcch'iiusm h^ whicli tho plipno bicillus u 
rendered innocuous b^ smh a strum is ijmtc dilTcniit from tint winch, 
for example the tholtri orgiiii m is dc trowed bj cholera iranninc eonim 
or the toxin of the diphtlicrm bicillus acted iijxm b) antitoxic diphtheria 
scrum. 

Bactericidal Reaction — I arl\ mvisti^itions seemed to «iigge t 
tho plague niinumc scrum extrftd a bict(ni.Khl efftet Pfeiffer and 
Dicudouiu, of the Gtrmim Plague Comnu'ssiou, loncliidcd tint lu pla-J^’® 
immimo sera specilic bjctcncidal antibodies were pn>cnt, the action o 
which was full^ analogous to tint of the prottitni, substuiccs which hu 
been demonstrated to exist m iliolcri and t%phoid immune ®era ^ppir 
ciitl^ no experiments were loidc xiliich dnnoustrntcd that fbe 
serum pos^c^sod a bictericidnl action, altiiough some experiments were 
performed winch dcinonstratcil its preventnt action agunst infection an 
Its enratue \aluo lor a tune the opinion that plague iminune seniin 
exerted a bactericidal action n^unst tho pingiio bacillus became genera J 
accepted, although but little experimental work was earned on upon 
tbo subject Kollt and Martini performed experiments with guinea pip 
and rat’s, m which the animals were luocidated with from 1 to 3 ftc o 
plague immune sonim and twentj four hours later were inoculated intr® 
pcntoncallj with from two to tlircc loops of plague cultures of modcra e 
virulence, suspended in silino solution Upon microscopical examination 
of drops of tbo exudate from the abdominal caaitj three or four hours 
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same (lo^e succumbing 'wlien subsequently infected with plague From 
this experiment it is dear that a binding of at least a portion of the ambo- 
ceptors of the plague immune serum to the receptors of the plague bacillus 
had occuned and although the bacteria m question xverc not killed bv 
the scrum neierthelcss a reaction in ritro between tbo «enim and the 
organism hsd occurred 

For the further studj of tlie action of plaguo immune serum other 
experiments were performed m xuo in the abdominal cavities of guinea 
pig«! Upon injecting a virulent plague oiganisra into the peritoneal cayity 
of a guinea pig temporarilj immunized by the injection of plague immune 
senim it uas found that Pfeiffers phenomenon as ohsened m the cise 
of the cholera organism in the cholera immune animal did uot occur, the 
\inilcnt organism in question did not undeigo dissolution, and onl^ when 
ycr\ avirulent strains of plague were employed did the organisms finally 
Ucome swollen or dismte^ated This latter observation explains the 
previous results obtained upon this subject It is true tint shortlv after 
the inoculation of the vinilcot plague strtin m the immunized animal a 
di appeinuce of the bacteria from the abdominal cavitv usinllj occurs 
iiid that tlso at first but fen animal cells yrc encuuutercd in the abdominal 
exudate Upon investigating tbc fate of tbe bacteria bv killing animals 
at different periods of timo after the inoculation it was found that shortlv 
after the injection, both m the case of animals immunized against plaguo 
and in that of normal animils the bacteria had been carried to or mado 
their wav to the cells ot the cavitv and particnlarh to the omentum, 
to the surface of which thev bad bceom< adherent Here many of them 
wore taken up bv tho phagoevtic cells \ftcr a short period the leukocvtcs 
bccimc more abundant in the abiloiainal exudate and manj of them were 
seen to contain bietoria In main ei cs m tbe immunized aminil the 
leukocytes ►e*emcd to possess positive chcmotixis for the bacteria, judg 
mg from the uiinner in which tho latter were grouped about them In 
the ea c of non immune animils the plague bicilh outside of the cells 
iiiorea c in munber up to the time of the death of the animal The ma 
jontv of the Lntena that arc found to exist free in the cavitv after 
the abort period of their dis ippcariuce are short bipolar stauung bacilli 
winch often actin to pov css capaiilts V ainall number of largo bacilli 
frcqucntlv showing iiiychition fonns an, also encountered After the 
tiniporarv disappearance ot the bictena in the case of the immumred 
aiiiiiia! tbo lciikocyt*s u nallv become much more mimeroiis in the ab- 
(limiml cavitv 

fhe pha,. icvtoais of flic bacteria continues both bv the colls in the 
oiiKiitum and hv tho c free in tlu abdiminal cavitv until verv few free 
lacilli remain llowcycr in the non immune animiU the bipolar staining 
orguiMiiia which iiurt i c up to the time of the death of the guinea pig 
do not appear fj K taken up bv the leukocytes. It would appear that 
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wort ftl^o porforinod with i »r\iii" aninnnti) of tlio iintniino lioree SLrutn 
‘ind frtsli nt i-onim Ifowcxcr, a^iit no difTcrtnots could lx> detected 
Ixtwwn tht riHiihs nhtnimd with thc«t t tpf rinicnts and with tho<o pee 
funned 111 tlu « inn inuinor with nonnil lior«t senim to which fresh rat 
«crnin hid (icon addwl 

Ihiic txjK'riimntx i|ijx ir to dcnioit«trite tint the phgiic imninne 
stniiii wimli n known to jxhmsx iiiiiiiiiiiizsn;, i>oivcr ni the nnimil and 
whicli jiriicntx the fiirtln r dixtlojitmtit of the infcition, jvi «o in vitro 
no lncttriiidil nitmn whnttxir, that n, minilnr to that ettrtod, for ev 
niiiplt h\ tvphoid iminnnc prnim It is nl>«o elenr that the phgnehacdli 
an not niiK not kilhd It\ the iiiitnutK foriim m Mtni, hut that tbei 
rtnnm ah\t 'ind an cipihU of «wl»'Ci^wtnt dcvcloptntnt Tlutefore, “< 1 ®? 
othir fiitfor niii«t phi% an important n (e in tlu ultimate dcstnictiou of 
the inotnlafcil Ixicilh in the IxmIv of nn amnid pis'iieh immunized 
1>\ the injettion of amh n iwmin and, since the tnini iilont in the test 
tnlx. ippirentl) txerta no mnrketl mjwnmis action wpon the pbfiuc 
hictlli It appi iTH til It the phnp>c\te is the luldifioinl factor whidi 
i« mx(.««irN to riinler !iantiK«s and to distrov tin orpiiiism in qaes 
lion 

In iliitiditiiii., this ipiestioii it i< adiisihlii to consider not oiilj what 
nctiiin tliu rornm iiu< ujxm the life of the pla^it orf.aiii8in, hut il«o what 
action the or}, mi in his n|x)ii the immune Ft mm know tint when 
tilt «jK*cihc 111' tniiees of n Fcmm such ns niiliiovni or l)icttrJoli«in of® 
bronp.ht into contact tn vitro with llit lioinolo^-oiis hicft rial antigen a union 
occurs UtwcLii tlnm \hlioivh (Ik union l<otwi(.n these two snh tnnres 
follows u difftKiit hw, It »s possible to show that such a binding actual!' 
dois t iko plaic, ninl tli it (In juititoxic strum lo'cs in mIiic afiei" comhma 
tion with toxin mid the hittincidal one dunimshcs m its gpi’cihc cff‘e| 
after In itincnt w itli the tornspoiului}, baetcninn In order to undcr«tan 
this rclntionsliip hctwiiii the pls^ie bn.illus mid its cornsjioiulm? inmiune 
flcrnin, a plifjne iininniK «cniin was hrsl cnrefull' lislctl for its unnumui 
tii^ p)W( r on nts and the aniouiit dtUnmnetl winch would protuct aw"' 
00 per cent of tiic miimils iiiociilatetl with it ajruiist the siihscqucn 
iiijeition of a lethal dose of plip^c batilli Piftnn cc of this phgu® 
scrum was then inixid with the liviii,^ hutena ohtiiucd from fiftcv“ 
48 hour n},ar slant ciiltims of a viniltnt plague orcniisni The mixture 
w IS platxd in the niculutor for two hours nt 5V° C Carbolic acid to 
per cent was then added to the mixturw which was next heated for wo 
hours at 4C°C and fiiialh tliorouglilv centrifuged The clcir flmd ‘i 
w IS then drawn off from tlie sedimtiit of haettrn After the sUnliti o^ 
the serum had beiu dtinonstr tted its inimunuing value wis now lO 
SCI Olid tune tested on nts, and it was then found that flic bcriim no 
protecti d these aminaU m the s mie ainouuts is it did prev lous to i 
treitmcnt with the bactem, 70 per cent of the rats inoculated "iti ‘ 
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same do e siiccimibing when snbsoqucnth infected witli plague From 
tliH cviXTimoiit It 13 char fliat a landiiip of at Uast a portion of the ambo- 
etptors of tilt plague immune 'serum to tlio receptors of ibe bacillus 

had occurred and nltbougb the bacteria lu question Mcrt not killed bv 
the «crmii iiCTirthelc'S a reaction in \itro between the ttnim and the 
organi ni had occurred 

lor the further studj of the action of plsgno iminuno serum other 
tipcriments were pcrfoniicd in >no in the ‘ibdominal caiitics of guinea 
pigs L jxm injecting a iinilent pligueoi^msm into the ptntoneal cavitv 
of a guinei pij, teinpoririH immimizcd h\ the mjettioii of pi igiie immune 
erum it was found that IfeilTers pbcnomcnoii a? ohsened in the ca o 
of the chokri or^ ini m in the tholera imrauno animil did not occur, the 
Mniltnt orgniiism m question did not tindery dis oliition and onlv when 
\tn avinileiit strains of pligne were employed did the organisms ftmlly 
iKTOine swollen or disintcgraud This latter obscrsation explains the 
prvMous ri.'-ults ohtuimd upon (his subject it is true flint shortly oftcr 
the inoculation of tho MniUnt phgiu struii in the immunized nuimil a 
disappear nice of the haitma fnm the ahdoronnl ciMtj ususllj occurs, 
and that also at first hut few animal cells arc encountered m the abdominal 
exudate Lpou ime tigating tbc fate of the bacteria bj killing animals 
at different periods of time after tin ineicutatioii it was found that shortly 
after the injcetion both in the ease of animals immunized against plague 
and m that of noniitl animils the bacteria had been earned to or made 
their wij to the eelU of the caiit\ and pirticularh to the omentum 
to the surface of which tho had l>eeomo adherent Hero manj of them 
were taken up ba the phagoeata cells \ftcr a short period the leukocytes 
hecimc more abundant in the abdominal cxndato and manj of them were 
sten to contiin hictcna lu main ties m tho immunized animil the 
leukocytes ermed tJ posse s po itnc chcinutaxis for the bacteria judg 
nip from tho nnnntr m which (he laHcr yycre grouped about them In 
the ca c of non immune animals (Ik plague bacilli outride of the cells 
intreas in number up to the time of the death of the nnimil The ma 
joritj nf the bicttria (hat arc found to exist free in the cavitv after 
the short period of their disappearance are hort bipolar, staining bacilli 
which often seem to jios&css capsules A small immhtr of largo bacilli 
frequentlv showing iinohitioii forms are also encountered After the 
temporirj di apptarauic of the bacteria in the ease of the immunizctl 
animal the leukotjt s usually become much more numerous in the ab- 
dominal cavity 

Tht phagocytosis of the bacteria continues both by the cells m the 
oinciitum and In those free in the abdominal cavity until ytry fey\ free 
bacilli remit!) Iloweycr lu the non immune animals the hipolir staining 
organisms y\hith inoreise up ta tlie time of the death of thi guinea pig 
da not appear to be taken up bv the leukocytes It would appear that 
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till i)lnp)o>to wm]\\ nv{«tts oiiI> tlit orf.iniims \\liich lia^o previously 
Imii nlTitli'il li\ till iinmmie poniin 


1 rom Mliat Iiih Im ii p ml it ih nlnioiis tiint mIh n jiliipu imtmino sinim 
IS broii^lit into coiitiKt villi till pln^it Ini-illiis ni flu tist fiilc tlio ntnlx)- 
(iptiirs of till piruni unit* with tin. nctptntu of ih* orgiiinsm and that 
III till 1kh1\ of til*' iiiiiiiiul till |»nMCs*i of disfnirtioii is curric*! on further 
li\ fh* ItiikiH \ti*s will* li * iif^ilf tin Imtii rm wliitli Iuim Ik cn so acted upon. 
It 18 also iiiilint that tli* iNiittnu nr* ii*>t killul in tin ti t tube bj the 
iminiiiit Knim aloiu It njipcnn that, afkr (In Incilliis has Uen prepared 
f*)r tlio action of tlio Iiukoo\lt Iw tli<* titimitnc fcnini, tin latter plys a 
jiirt in tin *li^stion ninl iiltiiint* «I*-stniction of tlio orpini m This 
* 1 * strut t ion, liow* \* r, dots imt nluass, at It ist, a* cm to occur immcdntcli, 
einc*, wlnn Inojis of tin alKlomiinl cvikIaIc wfncli tontniii pliap'ejfis 
inclnsiiir, Iilii^iiu but* nil nri tmiisplniit**! to tin eiirfntc of a^ar, thi 
or^iiiisms uinbr tin * iiriunistniiccH nnin tutus intnnsc Witlim the cells 
an*! Ill 80111* iiHtainis biir-t tin ltiik*ic>t* innl jiirtiall^ * stupe from it 
llip ib'strnitnm of tin* plapic liicillns is tliirtforc tffictc*! b\ the 
imtniiiit iintina] in a in inn* r pirth in ntt'ord with tin lininorn] thivn 
of Ilu* hmr, and pirth in atxonl with the pllap>t^ tic out *)f '\Ictehnikolf 
Jlte a* tion of tin s* niiii in its pr*>l< elite clt*-ct njion tin, ariimil is neither 
jijililoxit imr hntiritnlal, hitl mi> l>*» knniij anfj nifcctnius nr anti 
buttrial, tint la, it is a ?<nim pfisH-s t«! with tin powtr of pmontiri„ 
infection and, fnnii tb*' nd* alrcnh *hrcril>o*l wliith the phigocitts phi 
in tilt pnicess Its attioii mat iilso lit aii*l (o K op onic in iinttirc It aho 
Ins botn dniniiistratnl that llicojtsonic iinkx of n plague iininimc eenirn 
IS liiglitr than that of a normal turiiiii 


Ilowlninl in Btinhiii^ r«*iith (he ncdoii of plnpio iimniinc scrinn nr 
rites at prutiealh (ho Bnmc eoiicIiiBmiis which hnto been just stated, and 
bclittts (bat (In tssdiiial factor in plague iminmiitj is one which ndicts 
(ho iimltiplication of (In bniihis in his txjxrimeiits he was ihic to 
sliow tint in tin immune animal (he iimltiplication of the imciilntcd phn"^ 
Ineiili is miith Iiss tliim in the i i«t of the iioniinl animal In the al>- 
doiniinl *ntitt of (In f^minn pig the Imckrin were obsirtid imxtricablv 
intangltd in a mass of tibrin and cells Mnii^ of the ttlls were filled to 
hiirsting point with tin b lettrm Hu fate of th* animal w lined to deptn* 
upon the rate of tlic engiilfin^ of (hi mitioorgiinisms b^ tin cells within a 
mass of fibrin, ninl tbt rati of multiplKution of tht Incttrin If the rate 
of tbc in^ilfing lompftes Biiettasfiilit with tlio rito of iniiltipbent''’*’’ 
thin tlio iunnni siirvu* s H, on the otln r hntnl, tin rate of imiltipbcition 
of the bitilli 13 grt it* r th in tlio medinnistn *)f * iigiilfing, phnpoe> tests an 
l}8is cm (ompLt* with, thin the iiiiimnl siiciiimlis to plipn In 
mime inunul In fouinl there were hiiull^ no fn< bicilli In the nonna 
and inimtinc anmiils th* dilFen iie* m (ho n ittion siimul to depend more 
upon the fpiantitj of bicilli present than on niijtlimg else The immbc'' 
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of Lncilli m tlio ca e of the luiniimo auimil w^s at an} stage of the 
procLss much less than tin. imrabir at tin nnc stage in the ease of 
tho non immune animal In tho subcutaneous iiiociilatioii of immune 
and non immune animals ho al>>o eame to the same conclusion, nameh, 
that the essential fictor in plague immututj is one which affects the 
multiplication of the baciUua 

Result of Treatment in Animals — I cuing the t phenomnn in miiul 
in relation to the racchanisin of the action of plaguo immune semm, it 
IS not difHcult to interpret the ri nits wlmli are ohtaincd in the sermn 
treatment of animals capcrimuitiilh mfcctcd with plague, and we find 
that the success of the si rum tnitmciit appears to depend particiilarlv 
upon the niimlxrof plague bacilli m the aniinal orgaiitsra at the time of 
the moculation of the cnim thnt is upjn tho liiigth of time the strum 
IS injected after the infection bis otcurrc<l If the organism is nln idv 
oTcrwhclmed with hactirn at tho time of the introduction of the erum 
almost no faaorabk change will Iw noUsl m the conrso of the disoisi 
b< cui<o the scrum is meretj anti infectious and is not antitoxic 

Thus of a Mrics of rats inoculated h\ tho wntir with immune serum 
at the time of thtir lufcction with pi iguobicilli CO pir unt bunired and 
40 per tentaiictumhcd to the infection while of another si ries wliiili were 
inoculated with the scrum twciita four hours attir the pliguo iiifittion 
onlv 40 per ceut suiaiied and CO per <cnt died In another ones of 
experiments m which larger doses of scrum were employed, and a less 
severe method of infection the aiiimaU were inoculated with the siTiiiri 
TO three senes one at. the time of the mfcction a stcond twtnij four 
hours following the infection and a third fort> eight hours after the 
infection Ihe mortalitj in the tirst senes was 10 per cent in tho second 
40 per cent and in tho third CC C per ceut Similar results line been 
obtained with monhivs and somitmus it is possible to saie tho e animals 
which have preaiously been infetted with plaguf bj tho inoculition of 
plague immune scnim injftUd as lite as from twelve to twentj lour hours 
after the time of the infection piovided 1 irge do cs of tho serum arc used 

ith rats It has been shown that it large doses of tho semm iro used, 
e\en animals in which tho disease is fairl> well advanced may sometimes 
h< saved by the «enim 

Result of Treatment in Man — ^Turning our ittcntion to the treatment 
of human cases of plague with serum we hnd somewhat similir results 
Choksy, who has had a aer> extensive expenenee with the serum treat 
ment of plague states Jhat much depends upon the early and free usc 
of the semm In patients treated on the first day nr within a few hours 
of the onset of the symptoms one injection of 100 c c followed bv an 
other after six to ei^ht hours and then if neeessary, by a tliird after a 
similar interval, would cut short the attack if the case were not pneumonic 
malignant or septicemic lie also emphasises the fact that the earlier the 
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«inim H «>.c(l tlie more < {hcntiniK it m, nml tlint, if pwd rcMilU arc to U 
obtained from scrum tlicnipN, tlit pituiit muxt Ik tn ited on tlio fir'«t (la\ 
of tbo illness IIo admits tint llic wmm cmiiot fi^orilih infliunei all 
tspes of plapup, or t\en tin inalipuiiit forms of tlio Imlximc t\})C, Imt lo 
shows that it is the oiih trintinint ca|iibl( of suing a large pmpnrtnH 
m a certain class of imtunt" 

In his last puhheation ngnrdiiig tin subject he sninmarires cl^c^J 
tions rcganhng IjOSl cases Ihcrc Mer< rlimiriateil from the ob^nations 
scptiwinic, pneumome, and iiinrihiiiid ci«<*s, ns wdl us cuimlcMiiit niid 
8emicoimle«cciit cues, and also llm t m whom tin illni s hid nlnaib 
lasted for six da^s or iimn Hu oWniitioiis were tlnis rt tnctcsl to tlic 
mo:^t acute casts within the fir t fuc dius of tlu illness I iirj 'iltcnutc 
case was then trniftxl with scrum hour hiimlrid ci«cs under the oh em 
tion of the author wen trcnUnl in this win In the scrum ciis iliC 
mortnllt^ was til '5 per cent, mid in the 200 controls the innrtaht\ wa* 
74 per cent riicre was thus u dilTcrtticc of 10 > |Kr cent in faior of 
the scnim casc-s. In a pre turns scries of 218 rn«ts trcitcd witli tlic senna 
the roortnlitt rate was 5‘»2 {ur nnt 

I3n compinUp the time of dc ith after admission bctwtcn the senna 
and the control i ises, it was found that, win re is 7'> p r «nt of nil iliJihs 
ninnng controls otcurred within four dius nfti r iiilmiasioii the projtortioii 
was o8 J {lor cent among tlu s«rumca«c« adilTirinct of luarli 21 pr 
cent the scrum liaMiig considcmbh prolongisl lift Of 2 1*1 c i«cs trcatnl 
in pntatc practice with the smim, the inortnlit\ was as low as 40 7 pet 
cent 

Out of tho entire 1,081 piliciits mihjectcJ to the scnim trcitinciit 53i 
died and 544 rccoMred, tho nIorlnllt^ nitc l>cmg 10 0 per cent, OH of 
the cases wen. treated in hospitals in wliicb the case niortalilj was .>7 pet 
cent, and 4<i8 were pruatociscs in which the mnrtaliti was I't 0 percent 
A very striking feature is tho dilTcrcncc. iti the niortihtv rate according 
to the stage of tho di«cisc at which the s«rmu w is injected Of 310 
patients treated on tlio first dn\ 220 recovered, the mortnlits being 30 3 
per cent On tho second day of illness JOO cases wire tnatetl 142 recover 
ing, or a mortality of 52 0 percent Hie tible on pi-,i 32 alsoshowsfhc 
increased mortality in the eases trcatol later than the second dij ot 
tho disease 

The general mortnlitj of plague at that time in Indn was tstimatca 
at 89 9 per cent I he author concludes his obsenatioiis b^ stating that 
the success of tho treatment lies in applj mg the Bcritin a erj carlj Among 
patients subjected to the treatment within the first few or cicn twentv 
four hours it is noticed that the whole course of the di«cis>e becomes 
altered The normal duration of the disease from iiliout eight to ten dajs 
IS reduced to four or file dn\s Serious complications of tlie nerious, 
circulatory, and other sj stems are averted Tlic buboes betoinc ab^orb^ , 
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and comn!t«ccncc is more rtpid Vftor fortj-cij,lit hours tho scnim docs 
not sppear to influence the course of the di ease perceptibly 

Simp on in hi Treatise on I laguc summirizes his nmnrks in regard 
to treatment v.vtl\ the 8titctQ«.nt that if th«. senna is injected intraicuousli 
and carh it appears to pne the patient a bolter clnncc of rccoveri than 
am pluruucopcnl drug and in some lusfanecs tlic state of the patient 
after the lujoctiou is so much improied that it can only be attributed to 
the action of the «cniai 

Kitasito states that the good results obtained from the scnira treat 
meat admit ot no dispute provided eufReicnt quantities arc u cd 200 to 
400 cc and tbit althouji we are not m a position to asenbo to the 
pest scniin a laliie as absolute as to the dipbtbcna «cnim, tlicrt is no 
doubt of the eftcjcy of tlie former nmedi A senes of cTpenmcats was 
conducted by him m botmo a with a yicw to comparing the results of 
the serum with tho e of an early extirpation of the biihocs snd general 
syoteraatic treatment Of the 5t> patients treated by the httcr method 35 
(62 5 per cent) died of plague yvhile out of the same number inoculated 
i\ ith serum the death rate was only 33 '' per cent 

Buriuft in his report of plague in Queensland hxs also obtained fayor 
able results in the scnuii treatment of pligiic From 1000 to 1907, 300 
cj es were ol eniil The mortalitr in the ca'«s treated with senini was 
20 7 per cent and the mortality of (hose yvho receued no «erum yvys 
7 per tent -is inu la mi fi im the tabh on 524 

D Ilostalricli has ilso recently reported upon scrum treatment of 
plague m Aniimi Of 2 52 eases under tho cue of this author 21 were 
treated symptom iticalh only 0 of yyhom rteoyereel a mortality of ‘>7., 
per cent Of HO patients yyho rcceiycd duly subcutaneous injections of 
40 to '10 c c of 1 ersm s nntiplague <ierum 128 died or a mortality of 67 7 
per cent In 16 patients yvho were suffering from yerj severe infection 
large do«cs of seniin up to 100 ce were injected intravenously, 4 of 
these siirvucd In w ytrv siyere cases intrivenous injections of saline 
olution Hid oruiii in largo amonnts were giien 3 of these recovered 
Of 9 strioiis cases m whiji the serum wis given yvitlun the first forty 
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otrum IS « cil tlip inori fiiKRiioiis it is, and that, if px)d are to k 

obtniucd from senim tlurajn, tin pituiit must 1 h Inatol on the fir t di\ 
of tho illness ]Io admits tlint tlio sonim uiiinot fuMinliU infliunii nil 
tspos of plngne, ori\tii tin iiinli^n'oiit f<*nns of tho l)»l)oiiic t\pc, Int ho 
allows tint it IS tlit oiil\ tn ilnunl cnpililt of saiing a large prnpirtnii 
in a certain cln s of patients 

In Ins last pnlilieation n,,an!ing the snlijott lio fliiminirins nkrni 
tions regarding 1,0S1 ca-«<*s I here s\ert <hmm itnl fnnii the oh<< natioin 
stptKCinic, jintinnome, ninl innnlmnd oa<es, ns wdl ns eoinalesint and 
stmicoinalesccnt ca i“», and also those in whom tin illness had nlrcid' 
lasted for 6ix dins or mon I he olnenalio!is wtn thus re fricted to the 
most ncutt cases within tin hrst li»o dn\s of ihi illness I \(r^ altoniile 
ca c was then trcitwl with scrum 1 our hundrid cits under the oh erva 
tion of the nuUior wtrt treated in this wbn In the seniin ca'os the 
inortalitt was 015 per ttnt, and in the iOO tontrtds the inortahtt wns 
74 per cent Jhert was thus n dilfcn nee of 10 '» ixr etnt in fat nr of 
tho pcnim cas<>s. Inn pre%iou8 writs of 2 IS casts fn ittd with the senim 
tho njortalit\ mto was '•‘>2 por etnt 

Ii\ comparing the time of d< itli after adini»8ioii Utwtin fht ««niin 
mid tlio control cists, it was found that, wlitn is 7'^ in t etnt of 'll 
among controls oecurretl within four data nfli r ndmission, tht prop'rtou 
was 58 J jv r tent nmotig tin serum cases a dilTinnct of marl' 21 
cent, tht serum haeiiig eousidt nibh prolongtsl lift Of 2H ca cs frMtol 
in pn'ate practice with the strum, the morfnlif' w is os loir ns 40 i 
cent 

Out of tho entire 1,081 piticiits siiUjectetl to the strum treatrumt 53i 
died and 544 rcco'cred, tho mortnht^ rate Iwinn 40 0 per etnt C15 o 
the cases were trtited in hospitals in wliith the cn«o iiiortihtj "is 5i pef 
cent, and 4(18 '\crc prmfo cases m which the mortal it' was dO 0 per rent 
A 'crj strikiiip feature is tho ditTcrciicc iii the mortality ntc nceord»i» 
to the stage of tiio disease at whiili the serum was injected Of 3 
patients treated on tho first da' 220 recovert d, tlit inorfalit' l>cing 20 
per cent On tho second daj of illness 500 cn«es wire trtiitctl, 142 rtco'tr 
ing or a niortalit' of 52 (5 jierceiit llic tahk on ]>i,«i 52 1 also shows ( 
increased niortnlit' in tho eases treated Inter than the “ccond div o 
tho dist ISO . 

Ihe gtiicrd mortality of plague at that time lu India was estimn e 
at 89 9 per cent The author concludes Ins oh cr'ntioiis hj stating t 
the success of tho trcitmont lies in nppljiiig the serum 'trv carl' AinoHo 
patients subjected to the treUment witliiii the hn>t few or even twen 
four hours it ii noticed that tho 'vliolo course of the discisc hetomes 
altered The normal duration of tlio disease from about eight to ten « 
is reduced to four or fi'o da>s Serious compile itioiis of tho iicnous, 
circulatory, and other s'stems are avcrteil 1 lie bulxies become ol>«or > 
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nud com ilcv«encc is more mpid \ftcr fort^-oiglit hours the scrum does 
not appear to infiucuce the course of the (li'Xi t pcrceptibU 

Simpson in his Treati e o» i’/ffjue summinzcs his rctniirks m regard 
to treatment u ith the statement that, if the scrum is injected intravenon h 
and carh it appi nrs to giit the patient a better ehaiict of recovery than 
auj* pharnncopcial drug and in «omo instances the state of the patient 
after the injection is so much improacd that it can onl^ be attributed to 
the action of the «eruni, 

kita dto states that the good results obtained from the serum treat 
ment admit of no di pnte provided sufficient ijuontitics arc u«cd 200 to 
400 ce, and that although ue are not in a position to u«cribo to the 
pest Ecnim a Talue as ah olutc as to the diphtheria scrum there is no 
doubt of the offitacj of the former romoh V «eries of etpenments uas 
conducted hi him in Formosa with a \iciv to coinparutj, the results of 
the scrum uith tho»e of on earli extirpation of the hulioes and general 
sistematic treatment Of the ^.0 patients treated bv the litter method 35 
(C2 5 per cent) died of plague while out of the same number inoculated 
with Scrum the death rate was only 33 ^ per cent 

Burnett in his report of pligiic in Queensland has also obtained favor 
able results lu the scruiii treatment of plague From I'lOO to 1907, 300 
cisLs weic obocriid Ihc mortality m the caocs treated with serum was 
20 " per cent and the mortaliti of those who received no serum was 
7 0 p( I Cl lit 18 III i> lie «f en fiom thr t iblc on page <^24 

D Ilostalrich has also recently reported upon senim treatment of 
plague in Vnnain Of 2 3 caacs under the care of this author 21 were 
treated &Nmptomatiea\U onls G of wham recovered a martalitj of 97 5 
per cent Of 190 patients who reetued daiU subcutaneous injections of 
40 to 80 c c of 1 erun a antiplagiie scrum 12S died or a mortality of (>7 7 
per cent In H patients who were suffering from very severe infection 
large do cs if crum up to 100 cc were injected intravenously, 4 of 
these smvivcd In veiy severe cises intravenous injections of saline 
liition and cnim in lar^e amounts were given 3 of these recovered 
Ot 9 crioiis Cises in whiclx the scrum was given within the first forty 
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eight hours of tlio illtio'^ 4 rcco%ercil The niilhor Wic'cd the onjm 
cxirts n kiicfieiiil «. iToct if it^ ndmuiiHtmtioii i« begun foon nftcr the on^t 
of the <li ei'( If It i< <l<lfl\cd to the thml (3n\ or liter, no favorable 
rcMiltanri u«uiill> olitiiine<l 

In Itilj the Driti h C<*iniiu«sion puhli'hed the rc«nlts of a fiirtlu^^f 
^tinh upon n Inr^e mimbor of ei«<< in Iiidin, in vlneh the eenim trea 
nieiit ms eiuplcnitl In all 441 ca«e9 wen- oh crMil, 222 Umg trta 
nith s<ritm niid tho r<rnuiimig iimnkr femiin ns controls lien niter 
natc ci«( in tlu ho<pitul moned wnnn, the moribund nnd tho'C oho i 
almost rteoiend aloiu kilif, cT«liidc<l fmm consuhntioii A 
ccntiinctcrs of blood ivirt n^ipticillj tahcii from a lem of each si « 
case Oiie-fourfh of a cubic centum ter was eprciul oacr the surface o aa 
ngir tube, and after innilritioii for foHv eight hours tho cultures vcri 
cxunintd Jhe eases were thus divided into four groups I» tic r«^ 
group tin ci«es with no septneinii were classified, nnd tlic 
cases Mere plictd in the «iecond, third, and fourth group*, accor lUo ^ 
the degree of septicemia pri'-ent at the time iwo kinds of 
used first, tlio ordiniirj ^irsiii scntin prepared at the Lister Ins i u > 
Txindon, b} the injection of dcid and aftcnvnnl living bicilli> 

Bcnim prepared fnim horses injected with a toxic miclcoprotcui u ' ^ 
it IS stated vv IS cfllcacioiis in protecting nta from the injection o 
broth cultures of plague Ineilli Tho amount of serum uhich 
protection is not statexl, nor is the anti infectious power of the n 
serum guon Ihe seniin was given in large, doses geiierallv wt ^ 
Tonouslv and subcutaneously Sometimes it was given 
onlv, nnd m a few ciscs intravenously only In many eases furtnev 
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vrero given, usually subcutaneou'sl} on succeeding dava The majoritv 
of the patients reccired 0 ^ er 100 c c mtravenou Iv anil some of the patients 
received altogether 500 c c of serum hotb l>> subcutaneous and intravenous 
injections Grouping all of the eases tOj^ttlicr, those uitli wellmarhed 
septicemia as well as those with no scpticcmti at the time of beginning 
the treatment, it was found that the mortality m the treated eases was 
CG 2 per cent, and in the eases untreated with senim 73 0 per cent One 
hundred and fortv seven of the cases treated arith scrum died and Jti-1 of 
the controls without scrum died 17 of tlie coses being saved b\ the ecriiin 

The Commission conclude from thtir inquiry that it appears that the 
administration of the available sera is not a practicable means of bringing 
about any imtenal diminution an tbc mortality of plague m India This 
conclusion seems justified from tUo statistics wbidi tliov have compiled 
after consideriition of botli tho scpticcraic aoil non septicemic eases to- 
gether and for the sera employed The necessity of giving the serum earlv 
m tho disease if anv beuehcial effect is to bo expected has alreadv been 
craphasued in this article and m regard to tbis point the Commission add 
to their conclusion tho statement that it may well be tint better results 
would bo obtained if the treatment could be commenced within a few hours 
of tho on ct of the disease Wlien one anahres the statistics obtained 
by them it maj bo seen however that tho results nro not so fliTerjjCut 
from those which have been obtained by some other observers 

In tho eases with no ‘cpticcmia Group I fbero were 70 lontrol cases 
2i of whom died or 34 per cent while of 8,/ eases which received serum 
treatment only 22 died or but 2t» per cent It is imtortiinate that m 
this cries there were not os mauy control cases without serum as there 
were cases treated with serum A. mortality of 34 per cent is unusuallv 
low for plague and poosaWv if a loinparison hail been imdo with an 
equal number of controls more of the additional cases would have de 
V eloped septicemia and succumbed 

In tho study of their tables a perhaps still more striking feature is 
developed Of 8 cases treated with the iersiii serum on the hrst dij of 
the disease before septicemia bad developed all recovered These were the 
only cases of this nature which were treated with lersin senim In India 
as the statistics show the majority of the patients are not brought to the 
hospital before the second dav of the disease and as we have already 
emphasized but little benefit can bo crpectcd from the serum treatment 
of plague unless the serum is empli yed before this time Ot the 24 ca es 
which they treated with \crsin scrum on the second day ot the disease 
before septicemia had developed 17 recovered and 7 died a mortality 
of 29 per cent, while of 24 control cases not given serum who entcied 
the hospital on the second day of the disease and before epticemia had 
developed 10 died a mortality of 41 G per cent 

The results, therefore setm to show as tho others related have, that if 
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tlie sonim can lx* gucn cirh enough in the and if tiie infection 

13 not too gt\(ro, a hcnolicial effect ina> be often obtained The result 
of pcruin tnatniLiit m jdaguc, ]ioucicr, is frcijiitiitK nnctrtain, and it 
must be tiorno in mind that it I3 oiih uithiii n iiarron limit of time tha^ 
Its ii«c in man us in nininaU is iflieicioiis 

riie more recent rciwrta in the literatim njvni sirnm treatment of 
plague do not concern large sines of ta«f \rinsfrniig in tlic plipie 
epidemic in Vu«tnilin trcited 11 ia<ns «it!i firiim, lOjif the (. rccoiertd 
and 1 (lied 5 other ca«es that did not mine senim nI«o died of the 
infection 

Do Pana, nho ii ed tin s<nim lioth from the Pasteur Institute in 
Pans and from thi lalonitones at Pcnie, during an oiitbnah of 
in Lisbon in states that the lesults Miri, dKjpjxniituip 

Allnin in the rt'cc.nt epidemii of plague in iiortliini Vfricn dran-s 
attention to the sitisfacton nsiilts which followed lirp,i injections of 
plague scrum, hut docs notgne statistics 

Johns 8a>8 tiint the eirh diapiosis and ndniiiii trotion of senim in 
sufnciont (lunntlt^ has in lute opidimies lowered flic inortflht\ to 
2o per cent, and thut the p< mnla„( of ncoM r) whin, tnatmcnl is C3fi> 
lishcd during tin fir-t tw(nt\ four hours nflir on«it of snnptoms is m 
tMTV Wfts comp iraWo to the n suits obtaiw d b\ tht u«i of aiifidipli^^‘‘*''^“- 
Bern This statiiiiint «ims to the wriitr too ojifimi^tK and would nni 
to appl\ pnrticuliirlt to the outbn iks of plapic that hii\t occurred in tae 
United Stitis and in South Aiiunci, whith hui Udi of u nuicli inildor 
character tinu the cpiddnics frequeiitU ob«or\od, for cinniple, m tie 
Far I ast 

Sceman in the trentinciit of 18 ca«cs with scrum m the Acw” Or eaM 
outbreak had oulj 5 di Uhs 1 rom 120 to 200 i c of «cnim was inject 
and the doses wert sometimes rciKalcd 

Treatment in Pneumonic Plague — In the trcatmint of pneuniouic 
plague, howcicr, scrum trestineiit Ins given no finonbli rt ults, sn i 
can onlv ho stated tint tlic scrum in «onie iiistniiccs has nppcircd to isie 
prolonged somewhat tlic lift of the pnticiit . jj 

In the early stages the disi i«c the scrum appears to nuse a J 
m temperature and a timporirj improvement in the general con i ^ 
of the patient During the retint JIanchurnn epidemic the fnh ^ 
peraturo usually occurred during the first ihrtc hours after the injie lo 
and lasted for from six to twelve hours *^omctiiiie3 the tempcri uix 
fell from 0 5 to 2 5° C after the injeitiou After the fall, the tempen u^ 
usuallv again suddenly rose bomctimea following the injection t ic pu 
became stronger The injection of scrum did not prcvint the dove opro 
or extension of the pneumonia to other lobes of the lungs unanec 
the time of the injection, nor did it prevent the development o 
ccmia After septicemia had developed the serum seemed to cxe 
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favorable effect whatc\er upon tlic patient Oulv Tvlien gi\on in a aerj 
carh stage of tbo di ei ( did it appear to prolong the illness 

Of 42 human ci ts of puLumomcpliKUC treated with antiplngiie surnm 
during the recent '\Innclnirian epidemic “13 receiecd (he first injection of 
scrum within six hours after the first sampfoms of (ho illness had appeared 
The remaining 9 rcceiacd injections ot ‘•erum on the second div of the 
disca e All of them died of pneumonic plague The injections were 
gncii both iiitrjicnouslj and subeutaneoush difference in the course 
of the disease was obsened with either of these inctheds Tbo quantities 
of erum injected laricd from 100 to 1 700 cc All of the cases which 
were treated with erum diinn^, the epidemic died so far is is known, with 
the exception of 3 casts rcpirted from Uiltiv hut iii the e 3 eases the 
International Plague Conference considered that tho hactcriologu il diag 
no IS of the di ease was not sufficienllj definite The general experience 
throughout the epidemic then fore w is that no method of tnatment was 
of anj aaliie in saving life and that the serum treatment seemed onlj m a 
few instances to have prolonged tho duration of tho illness 

Selection of Serum — In emptovmg wriim iii the treatment of pligue 
tho physician should he sure that the preparation is a reliable one PlagiiQ 
immune sera have sometimes heen offered for sale lu ulucli the immvtiur 
ing power is so small as to render them pricticilly of no vain* in the 
treatment of the human di case The preparation of o atisfacton plague 
immune «erum is tediou* difficult and expensive since it requires a long 
pined of time to immunize suecossfullv the horse from winch (he serum is 
obtained and the animal not infrcqucullj dies during tho course of such 
immunization 

Method of Testing the Irnmnnizing Value of Serum — Before iiaing i 
aerum in an epidemic of human plague it is well to hare its immunizing 
power tc ted upon rats in the following manner The do cs of the diluted 
strum should bo injected intraperitoneallv a blunt syringe needle being 
emplovcd for the injections and iramediatoly after the rat should he 
inoculated with a o cc svnngi neollc dippcil in a siispenaion of phgue 
bacilli in bouillon (one 4^ hour agar culture of a vinilent organi m to ^ 
c e of bouillon) the needle being tfaruet under the km for its full length 
near the root of the tail and then withdrawn The scrum should of course 
he inoculated in rarioua amounts, and tho experiment should alwajs be 
performed in duplicate or triplicate two or tUfee animils being emplovcd 
for each do«e of scrum and an equal number of controls A good plague 
immune erum should save from fatal infection at least 50 per cent of the 
inoculated rats 

Varieties of Sera — The vanctv of plague immune scrum which is 
generalh u ed is prepared from tho hor e bv first the inoculation of 
killed cultures of the plague organism and later hv the inoculation of 
increasing amounts of living virulent oiganisms, and usually hv filtrates 
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of old l>oiiilloii cultures A licnini j»rtjuml m tins rmnncr js often spoken 
of ns Icrsni sermn Sera oVtaiucd in tins are at tlie present time 
j,ciicnllj acknow lidded to pos«t»*s tin hiplicst immiiinzing \alue The 
iiKtliod of pripanition U sliortcmd b> bcgiinmig vitb Ining viruKnt 
cultures m place of killed oms Another plague niiniiuic scrum Las been 
prepared after the method of I ustig and Galeotti in which the nucleo- 
protein of the phgiio hieilhis is tiioctilated subeiitniicouslj and intra 
\ciiou8h into the lior«c furnishing the serum Term described a method 
of pnpirmt, an autiplnguc btniin which he bcliciod was cspeciallr active 
mrniiat the plague toxin The aiumat funnshing the scrum was jnocu 
luted w ith pe riloiu il < xud ites from guinea pigs dead of plague and with 
the strum fnun jilagut hulM>«.s Jenu Ixlievcd that llu“«e exudates eon 
tamed siii Jlowtxtr, the writer has shown that the imnmcitv 

obtained b\ tlu mje'ction of iialiiral plague nirgrcssm is not of a different 
nature (so fur ns it eameanis apc'cific iiiiuiunization) from that secured 
b\ the inoculation of living plague cultures, and hence the scniin pre- 
pared in this maiiiur has no ndiantige over one prepared bv the inocu 
iafjon of Jiung orginism«, us the rtsulf# tn man haic shown Of 111 
eases trcited with I orni s serum the inortulit} was 8J OS percent while 
of 112 pinllol oii«(s neinmg no serum the mortality was 81 2 j P'-*’ 
cent 

Antitoxic Sera -—1 he plo«nie toxin is an rmloloxiii It differs ome 
what from tlu toxin of tlic thole ra or typhoid orgmi«m in that it becomes 
more tiaiU sot fno from the liodies of the bicfinn, but so far it has no 
been jM)S3ible to prcjurc a silisfaetor^ antitoxic phguo scrum for trw 
meiit 

^larkl Ilean, Howland and 'MneCoukev have experimented with t e 
idea of obt iimn„ antitoxic plague sera titber bv usin^, for the niocnliiti'’“ 
of the aiimi il hltratcs from old l»uullon cultures, or bv extracting tosms 
from tlic pi igut baeilhis ^ fur th<r«e s< r i h ue not shown an} advantag*- 
over those prepared b^ the usual inctheKl nlrend;. described 

Howland lias pnpirtd a strum iii hor ts bv inoculation of a nuc 
protein which lie has obtained from the plague bacillus bv a method w ' 
he elinraetcrizes ns a suIphatiiiH proce s, dilute sodium sulphate or sa 
solution being used for its extnietioii This serum was cmplove 
India in 191 1 for tlic treatment of human eases, but also showed no supen 
oritv over tho Yersin plague serum 

Multivalent Serum — Ilolsih uml Kimpui have perfonned 
ments in preparing a multivalent plague immune scniin, using nine e 
diffcicnt strains of the organism for the purpose Tho value of sue 
senim was afterward tested upon rats It was shown, however, that 
a polyvalent scrum possessed no advantage over a univalent one 
plague immune scrum produced with one satisfactory plague stram 
exert its anti infections action against all atrsins of the plague bacillus. 
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matter what tieir «ource litnce a plague pohvalcnt scrum is not more 
or less effective in its action against any one of these different strains than 
13 a univalent one 

SVJIPTOIIATIC TeE1TME\T 

The patient should be kept in bed giien good nursing, and fresh air 
An initial purgalne is gineraliv advisable The fcii-r should be treated 
bj sponging everv boiir or tuo with w irm or cold water Antipirctie 
dmgs such as the coal tar products should m general not bo cmploved as 
the heart is frcinentlj affected earh m the dt ease Stimulation is fre- 
qiienth neccssari, and for this pnrpo c digit ilis strophaiitlnis and str^ch 
nin maj be emplo^id and seem m this disease more ndvantagioua than 
alcohol Thoulon has recently found digitalis of great v iliio in trtatiiio 
mjocnrditia dno to plague In violent or \crv restless ci ts livoacm la fii'* 
qucntlr of sen ice For the headache ui ico^ ip is preferable to dnigs 
Ice bags or cold applications should be applied to the buboes The general 
result of experience is that energetic treatment bj caustics, mercurial 
inunctions or earh surgical interference is piinful and produces no f nor 
able change In Hongkong the injection into the glands of a solution of 
perchlond of mercun and carlmhc aeid whs recommended as giMii^ nnh 
temporary benefit ^lien softening or suppuration occurs surgical treat 
ment bj incision and drainage is called for but nothing is gained bv 
too earlv incision Excision of buboes is ot doubtful seraice end has often 
been followed bj serious results as a rapidlj fitnl septicemia Stitt has 
recently emphasized this dni,jCr Ml skin lesions and carbuncles should 
receiae antiseptic treatment Opium or lu<r%cm is sometimes necessary 
m the maniacal caies The patient should he urged to drink, plenty of 
water in order to secure abundant chtnination through the kidneas The 
unno should be frequenth examined and ana snnptoms of niieurcsia or 
acidosis treated bv alkalis administered either rectally or intravenously as 
described in the Treat incut ot Cholera on pa^jC 737 ior the i omit in^ cold 
apilicitions to the cpipjsfniira mi> be used and relief is sometimes ob- 
tained by the administration of a siliue cUbartic In severe hemorrhagic 
cases calcium ehlond may be emplaaid It is important to keep the patient 
prone in bed until the tcmponhiro bos Ven normal for it leist three or 
four daas otherwi e death by syncope may result The heart s action may 
remain weak for a lon^ time after com alescencc and tomes ind stimulants 
are frequently indicated The diet should consist of broths and milks 
Thompson believed that the internal administration of carbolic acid fre- 
quently produced henchcial remits In a kctics of Ik” cases the mortahtv 
of the cases treated bv him in this manner was 30 per cent The drug 
was giien in capsules 12 gr every two hours or 144 gr daily Cir 
Wiiria rarely occuned if the dni„ yvas pure and it is statal that this 
symptom was easilv controlled by omitting eyeral doses Tincture of 
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lodiii '■) drops c\cr\ thr»e hours mouth, or tlio application of ijdm 
locilh to the luiliocs, or 7 miiimis of the tnictiire gi\cn in sniiiic solution 
nitri\tiiou«l\ 01101. in four hours, has l»ocn ii id I'ttcnsiuU in 

the Alnritlii plague hospital in Imlia, find its tmplo^nicnt sometimes 
gamed In iiilicial 


THE SPECIFIC PROPHYLAXIS OF PLAGUE 

\ iiuinlM r of diiTtri ut imthods of protatni inocuhitinn again I plague 
haic been dcscrilnal 11 ifTkint first rtaiiitiiK lulcd killid lioiiillon ciiltuns 
Killed a^nr ciiltiins killid sciisutzid at^ir tiiltiiris (with <crum), ex 
truts of the pla,pii htcilhis, niid lianig tlioroiiglih nMnilcnt ciiltiiris 
(tniy pla_niG \ac(iiiis) h»\« iil-s) Ixcii iniploacd Ihcre is no doiiht that 
a higher imrmiinta against phi,;iic infation niaa lie ohtaineel from tin u e 
of the Inuie. nairulint iiiltuns than from tin killed or,.iini in« anil, m 
fiKt while It IS possihic to immunise n Iii,..h percent ice of pimca 
with living iMnilint cultures, piim i pips tiiinot In iimminircd neam ^ 
V inilciit plagaie iiifation w ith kiltal mlture llowixur, in pmctice, wink 
this inctliod max Ik the lK*st for «onio groups of iiulividiinls where tln- 
prcparation of the x leeiuc eaii l«e ciirefiillx controlhal, it is not n mcthml 
tint can lie gintrallx recommciidul for large imnil>crs of pwplc duru’" 
ft widcsprcid tpulcniie Whin the pwjihj’l iitic has to K prtpued id 
large amounts in the l«l»ontor», oiih a metlimJ of cniphi'Hiii't 
in which tlic xacciiii is fulix slenliri'd is adxisalle, and the n c 
killid bouillon or ngir lullures of tin pinpie biiiliiis iin«etis'tued on 
account of ea c in pnpinitioii, is to-dnx geiicrallx eiiiploxid for propm 
lactic iiiocul itioii ng-iingt plngm In India IlalTkinL a inithod of inom ^ 
tion IS einploxcd Ilroth ciiltuns nre grown for six weeks at room 
tcinpiraturc and boated for oiiahnif hour nt Ci“ C, and O') per cent 
phenol IS then nddid WJien ii al within thru iiioiitlis of tlic date o 
iniiuifactiiro, a do«c of 3 ce is rtcommi iided lix tlu liomhi' K^terio- 
logical laboritorx A xuiiiic iiindc from JJlionr-old ivir ciiltiiris, 
siispindal iii saliiio solution, and liintid for oiu liour it 0 i® C , has a -o 
liitii cmploxid for hiiiniii iiiiimiiiiratum dnriiif, epidimits Iigir an 
Paiirx in order to do nxax with the Iwil ri ictioii followiii-, the ii 
faneoiis injection of tlio pdapiii. xaiciiie, hixe su^ciatal tint it he ninna 
ibtercd orallj after the admiiiistmtion of o\ hilc Tliiir cxpirniicn*> 
however, arc not sufScientlx cxtcusixe to demonblrnte that nnnnuntx max 
be acquired in this manner 

Numerous statistics which have betu publishtd m ditTcreiit pjr s 
the world would appear to have dimonstratcd tlio value of protective 
lation m bubonic plague, and the opinion is ratlur ^nierillx 
to daj that an active immiinitx produiid bj inoculation has a i'* ' 
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influence of pnetical importinpe m the prevention of the di n«c H-iff 
kiiie 8 «fatisti('s, puhli hid m 100^ with refercnct to a verj hr^t iiumhcr 
of aiitipliguc iiifcuHtitma porformcd in Iiuli-i vliontd that iDotnlition 
reduced the lubiliti to itfici to k 8 than oJii-third of Mint it ms in the 
luunoculattd, and thu the tccovcrv rate m the inoruhitfd ms U Ica t 
double that in the uninoculatid The report of tlu Conimwsion appointed 
h' the GovLnmiciit of Indn to inve'itiiritc the cffit icv of protective inocu 
Ivtion against plague concluded that the evidence pointed dccidcdh to the 
lahie of vnceinatioii and that inoculation «-Hsihh dinuiiishcd the inci 
deuce of plague in the inoculated population although the piotcctioii 
afforded uns not ahsnlute, and al o that inoculation diminished the death 
Titv amonj, the inoculated population 

1 ccciitli Cidct and Gaide have reported npnn the results of vaccina 
tiou with Hufflviues prophvhctic IdlOOdd iiijeetious Ktre made The 
hrst dose of 1 cc. was followed hv a second of 2 cc tuche diva liter 
The oTilv definite cunclnsion arrived at was with nspcct to -v erics of 
ciscs of riann Of 22 f«U\ vaccinittd cases 12 dud of plague giving 
a mortality of o7 per cent while of 27 non vaccinated control*, 20 died 
of phguo e*'*"© mortality of 00 per coni 

^lazsonc reports tint antiplvgwc vvccniatiou on a largo scnl>. ariosUd 
an epidemic among \rahs after it hid < luxcd lOo dcotlis iii 17 puicntb 
oinong 2 ® )0 \rah3 not vaccmitid aud 27 deaths in )o ca«c* aming 
11 bufl \rab8 that had been vaccmitcd There were 12 cues of plague 
with 1 dcitli imon^ Fnropcans inoculated with the weeme 8o0 

individuals vvho had iiot been protocUd by vaccine al o t tiped infection 
Ucctiit reports from the Bomhiiv Bacteriological Lahoratorv issued by 
Mayor GUn 1 1 ton since 1010 jlv> give much evidonco regirdin^ the 
value of the inoculations The following table compiled bv liignu from 
the Indian records al o speaks dciidedly in fator of the value of pro 
tcctivo inoculation 

CoJIPAHlTIVr llnnnitHTV AND iJoBTAUTV FBOM PucUE AVIONO iNnCtElTFD 
AND UnINOTI IATCD 
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Ivininil rtjK)rt((l in l'>22, tliat tlu clinical sipns in tlic cour«e of a 
plngnc tjiulcinic Mere \(r\ UiiTiniit nmnii^ llii \accinatcd ca<cs and an 
\ui‘cinutcil oiiC'<, l>{ing imuli inihkr in the former Among the ^acclnated, 
miinlx ring b, m> <h iiths occnrml, hut of 103 inn nccniattd, 51 died I’aler, 
diiniip tlic pligne (jiidtinic in 1020 in Upindn, vluro ncarh I-IOOO 
iiioculatioiia with llnirkiiica nntiplagiic %actm( wcic made, oli'Cirel 53 
(kntha nmon„ t]io«( who had ncincd the \ iccinc Ihe«c statntics demon 
stratc wlint mniuroin other statistics do that the protection aflorded bj 
inotulituin m oftiii iiuihcirnt 

McCo\ has |ioii)ttd out th it tlx re is no imjwrfaijt eiidcnco indicating 
tint \nccunluni nhnu has cicr controlled n scitri. outbreak of pla'nie 
Teague has al^i tilled nttention to the fact that, while proplnlactic in 
(Kulatiun diiiiiinulies tlu iiicideiict of plague iii liiimnn Ixings, and lowers 
the percent i^( of inort ilit\ iii tho«e that contract plague, it docs not serve 
ns a factor in triidu iting plague ptrmnmntK from a district or countrv 
since the plagiit in n«leiit3 is not alTocleil tlicrclw 
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TtIL PREMIA 
GEoroE Blimeb 

In 1010 Prirsc of Bri^Lam Citv Lt*!!!, de«cnbed a local outbreak 
of a di^ca'ic cbaractcnzcd bj a painful bulio m tho region of an infected 
inacct bite usiialh on the face or other exposed part of the body The 
afFected ghnda usualh suppurated and the process was accompanied bv 
ftier of a septic tipc lasting from tlirct to si^ wteks associated with great 
prostration and follonod bv «low cutiralcsccncc Subsequent investigi 
tiona bi Francis IVherty and otlicrs baic shown thit the disease is due 
to an organism Bacillus talarcDNC closely allied to the bacillus of bubonic 
plague The parasite 13 tr'insmitlod b> insect^cctors and tho ]ick rabbit, 
the ground squirrel and other small animals serro as hosts Tho diseasi 
IS usually Iran mittcd by flies the common stable fly or the Chrysops dis 
calls in Utah, but bedbugs and possibly other insects can contev it 

Treatment — There is no specifn. treatment and the disease must be 
handled like typhoid feicr The buboes require incision and surgical 
care if they suppurate Prcrions to this hot applications and anodynes 
may be required to relieve the pain The patient should bo kept lu bed 
on a soft easily digestible diet supplying 2 000 to 2 oOO calories daih 
The feser may be hi^h and the di ease often lasts for week« so that the 
patient must be protected against serions loss of weight. Free consump 
tinn of fluids 18 to lx encotira.^pU If tho fever goes above lOo 5 F 
tepid sponges should be used to reduce it The bowels should be moved 
daih bv enema or occasional purgation Stimulants may be needed in 
the more prolonged cases 
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TntATMINTOF fUm-ICUIOSIS 
JIl-ltllMT IvINn \M>Ioim 

1 oiis IKmmav 

V ITII SHTION 0\ I(»L|oTII> t \l \ Il\ IllllN II Pr'OU 

GENERAL CONSIDERATIONS 

llip trcntinciit of is ui pnncipir pn simple tliat oerv 

iiitcllipdit hMiuiu cim phl'U mile ll» fornmli— re«t, frc»li air and fiw*l 
CciitiiriM n{,o n slircwd prutitioiicr ad\i <*(1 n \ninip niiin witli phthi‘i« 
gxt Inm tlf a ww ntid go up iiiIa tho iiiotintnms Pl»\«RniJ 8 are fanil 
of qiiotiiip tins nducL idtii nn nir inipiMtip, tint tins pretcnmturallv si'® 
plubicinn li id thus suttniKtl up nil the wisdom of the modern tiihereulosw 
thoMpist ‘'omo ppi*'cutd'i% pnielitiomrs in imitation of tins ndnnred 
t's'implo restrict tlioir thcnt|H titic cfTorls to similar Juoinc nd'ioe, tellin? 
the tiibcrtulous p-iticiit to go to the eouiitrv, tnhc tliinps ijuicth and 
lots of inilh fliiil Tho whole imtier is nppmntl' so siinph ns tliat 

IIowc\tr 111 tins nistniice, as in loain others uppcirantea art deceptive 
I know of no other ilopirfincnt of priclicc «o pticnll^ mi immped a 
the trcntiiKiit of tuberculosis The icre snnplicitv of the principles 
guiles the inexperienced nnd iiiiwan into -m nttitiulo of ii«siirance an< 
gccunte and jet tho successful applieition of these simple principles e* 
innnds more knowledge, more txptriome, niorc wisdom than to nia ter 
the most intncito tlicnpeutic 100111110*11 procedure To treat t«bcniilosi:i 
well *1 phjsician must know iiinin other things in addition to niedicmci 
ho must, for iiistniicc, know hiim*in nature lud how to mold it 
stinh the persoinlitv of Ins piticiit ns well as his diseisc and strive t> 
strengthen clnractcr where it is wc*ik, to protect it fn>m insidious nni^ 
undermining influences both plijsicil and spiritual to direct md guav 
the plaj of the emotions nnd to cnll forth nn optimistic nnd confident co- 
opcntion The fullest demands are made upon the best qualities of hear 
nnd mind 
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The tuberculous need re«t ind fre h air and nourishment, hut how 
are we best to bring at thia time under the«o peculiar cin-umstances, 
to tins pirticulir pituut rt t and air and fvid' Ton nn\ hive an ew 
cellont plan to follow, hut the cin-umstanccs surrounding each patient 
offer an m upcrahlc barrier to the applicition of my routine readjust 
ment and comprnmiao are eonstantU demanded and the working out 
of the e adjustments and compromises is the test of the phvsician s 
skill 

I think It needs no detailed dtmonstratioa to convince physicians that 
thetriatmcut of tuberculosis asnowcarnid out bj esperiLiiLpd and skillful 
pnctitioncrs is at least in a mcasim suice^fiil treatment Even a casinl 
coinpari on of results obtained to-day with the gloomy acquiescence to 
inevitable di aster aroused bi a du^o is of tuberculosis fortj vears 
ago shows tint miicli An I it most be remomhtred that this clnngod 
attitude toward the prospects of rccoicrv from tuberculosis depends entirely 
upon the application of tlic sirapk principles, itst fre^h air and food 
^^o are as far to-diy as we wen. forty jcn« ago from ji pocific euro 
for the disease Lvcntbiug tint h»s Uiii accomplished rests pnmirily 
upon the Ijipicnir dietetic tnatincut ot the di cisc Froin time to time 
emphasis has been shifted fmm one to other details in nppliin^ the pnn 
ciplcs Eicii now there i$ no general igrccoient aliout the details but 
the principles remain fait 

^Vlan wc peak of the treatment of tuberculosis we are accustomed 
to hi\c in mind piilmonan tubcrculisis becau e this is tho commonest 
form of the di ciso and because pirticular and widespread interest his 
centered about the trcUmcnt of this t >rm It has not been ufficientlv 
understood at lent I judge so from what I «<o of practice that the tre it 
ment which has proved itself so bcnofaeial la pulmonarj tuberculosis is 
equally bcnehcial indeed pcriiaps* more ao lu other forms of tuberculous 
disease 1 9a> more so Weawse the v other furma ory, more likely to heal 
under any treatment than is pulmonarj tuberculosis and since the prospect 
of recoyerj is grol they should Ic aught out and treited with especial 
care I refer particularly to yyhat an. called surgical forms of tubercu 
loii« If a tuberculDus Icaion is locJizcd and most of the tuberculous area 
can bo remoyed, a large handi ap is lifted from the body yvhich is thus 
put in a more favorable position to eopc with the remaining infection 
This adyantage is yyell shoyvn in a comparison of tho results ot treatment 
in tuberculous ppritointis in males with the results of treatment m that 
form of tuberculous peritonitis associated yvith large pelvic tuberculous 
masses in Itmiles \Slicn these lai^ pelvic mas es are removed recovery 
almost always takes place However in surgical forms of tuberculosis 
phjiicians too often stop tbcir therapeutic endeavors with the operative 
procedure Tins is ohv loiisly a false emphasis Operation hould not he 
lookel upon a« the last tep of treatment hut as the first, as an attempt 
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to put tlio patient in tlio Ixst possible cotulition to profit by livgiccic 
dietetic care 

In the \\hol( field of tuUnnlosis ibcro i9 no <]iiestion (hat 

anscH jnoro ih jNj«ttnl]i mr tli it njori tboughtfiil consi^irs 

tion than the (jue^tion — but p4r«)ti9 rfiould nccnc tuUrculosis treat 
inont? CoiiMiuiiip ptn(i<ttiet tincb ms tliat iime-tditlis of the biiman raw. 
IS infected with tulK'rinhxis IJns infection for the most part runs its 
courfo without j^ninp: si,?!!'' of its pit'^ucc It iniiy bo detected bj the 
Fcrrchin" aid of tiiW rciihii, but happily most of tbo'.c infected rumm m 
piod health ami aulhr no apparent ill offects The ditlicult point in 
practice is that wi po ■joss no meins to distinpiidi nmonj; the infected 
those who will nmaiii well from those who will subsequently desclop 
tuberculous dineiso lurtlur, there is no clear mark where tubcrciilons 
info-tion pis'ts into tiiUreulouH disea*« Hit manifestations of luWr 
culous infection that our clmicnl imrtliods difcit an. mostly the symptoms 
of press di last. \\o an t i^r to diseostr wass to see more ncutclv into 
tilt propress of tub rculous infwtion m> that wo mm detivt when innooint 
infection tlircittus to erupt into nctixc di«ta«c Tins d(«iro is as set 
entirely unfultillod and from wbal wo know of the problem wt can enter 
tain no anhiit hope of fuHiMment in (bt ncir future The shortcomings 
of our dinpnostit insij.bt should stimulate us to iinploy the methods we 
hnso to the limit of thiir npphcahilits H we do so we shall not pi 
cntirth Jinnwardcd, for (here art chtiicil rminiftstations of tuberculous 
infection tint mat bt npprt>cint(donl\ b\ the Mj.ilnnt and tbowor\ Com 
motily enough tlie«o slight svinpfoms an signals that warn of oncoming 
disaster and there is good rcisoii to belicic that heeding tho signals mar 
ward off the disaster 

Tho situation may 1« roughly ilhiUrntrd by drawing two pirdlel 
lines and assuming the Bpn<*c Klow the lines to rcprc>cnt the uninfected, 
tho space between tbt lines to rcprc«cnt the infected without symptoms 
of diicnvj, tliQ spneo alw\t the lines to represent tho infected with mini 
festations of disease whieh can be appreciated clinically ^Mlnt happens 
between tho lines is carried on m ob^cunti We ean sound this depth 
onh with the aid of tulHrculin, which tills us wlathor or not infection 
exists But what interesting graphic charts our fnncv can construct from 
the facts we obscnc when the infection projects into tho clinicil field 
As I have siid, m most of us the play of infection progresses beyond out 
view but often circumstamcs earn it almost but not quite into sision- 
In some a favonn,^ concurrenec of e\cnts thrusts it boldly and prominently 
aboic tbe lino of clinical demarcation to remnm (bore or to sink ngun 
into slumbering obscurity In others it comes info view grndinlly and 
hesitatingh, hoienng ns it were, iboiit the threshold to disippcar 
or to advance slowly or swiftly but with fatnl progress In stiff ofne” 
it appeira and disappears at intervals, finally receding, to appear no more, 
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or comiBg again more boldlv and pirmancntlj into the light As our 
knowledge increases we «lnll be able to look a little deeper into the dark 
ne s and interpret with confidence what now wc can only surmise 

I raa\ bt pardoned for having stepped aside into the held of tuber 
culosis diagnosis when it is realized how intimately diagnosis and treatment 
are linked together One of the most important demonstrations of the 
treatment of tuberculosis is that treatment is succtssful m proportion to 
the stage of the disease at which treatment is. begun The more limited 
the disease the better the outlook for recovery This statement is so 
self evident that it would acewi unnetessary eaew to mewtion it \ct, odd 
though it ma\ appear its obaious implications are often disregarded in 
practice There are raani reasons for tins dtsngard Prominent among 
others are a lack of diagnostic skill a negligint optimism which refuses 
to ce danger until confronted by a serious accident f iiluro to push inves- 
tigation diligently when suspicion has been aroused and vcr\ prominent, 
I should say a lack of proper appreciation of the spirit of tuberculosis 
treatment and ignorance of the methods used m earning it out Manv 
physicians labor under the misapprehension that suiatoriiim treatment 
and tuberculosis treatment are symonyTnous It is only natural that the 
sanatoniim should have come to occupy an imposing position in the 
mind of the physician who casually turns bis thoughts to the treatment 
of tuberculosis Its work has entitled it to this prominence, but he often 
seems to forget that the sanatorium is one avay of carrv ing out tuberculosis 
treatment perhaps the best way but by no means the only way A ph\si 
cian who has detected the early manifestations of tuberculous disease 
should not think of treatment in terms of sanatorium treatment or no treat 
ment but, having cominccd himsilf of the accuracy of the diagnosis which 
implies the necessity for treatment he must then decide how this treat 
ment can best be earned out The sanatorium should be considered as 
one important wav of carrving it ont but if under the circumstances the 
sanatorium is inadiisable or lUiaiailable then other methods must be de- 
vised It IS the judgment and skill the physician displays in making 
these decisions and in devi mg the«c other methods that mark the success 
ful therapist 

After clinical tuberculosis Las become well established recoven is 
purchased at the evpen«e of long and evactii^ treatment I have already 
pointed out the importance of bcgiiminj, treatment at the earliest manifes 
tation of disease but it miobt be sugs^sted that wo go even further than 
this and begin the treatment of infected persons hetore evidence of dis 
ease is estahlislie<I The suggestion is pertinent and such a plan would 
no doubt he highly successful indeed I may say that it has already proved 
Its remarkable efficacy Of course the infected cannot bo treated in the 
radical way that those with tuberculous disease must be treated Infec 
tion IS far too prevalent for tliat But any improvement in general living 
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conditions vhicli niK's the lu lUli of n cniiiinunit^ to n higher leTcl de- 
m i«( s the iniufeiKc of tul>onuloiis dist »«c. 1 hert Ims l>oen a con picuous 
full in tin ( 1 ( ith rite from tubtrcitloMs (luring, tlu pi«t sixt\ ^cjrs The 
onne of (KhIiiic hns fnllcu uitli txtno«linir\ rapi(lit\ ilnring the pa t 
twtnt\ \cirs llicn is no ^(iiirtl a^nciiiciit tiiiinn^ {<tiu!cnts of the <lis 
t HO nliout tin nlatnc iiitliuncc of flic \uricin< fictors concemed id 
hnii^in^ iiUmt this dotlmc Hit prohlcin is iiiiusntllv imnhed, indeed 
It t iniiot 1 h soUtHl, fo do ( 1 \ iiitenso^rii arc the Miriotis factor^ I iiceil 
onh iioint out tint while luttir litiiiff conditions iinpniiL the liealtli of 
a (yitiumiiut\ fh< \ at tin *ihk time ditrci c fin opp<irtHniti for infectioD 
IIowcMr all Ftndciits who hi\t etiidicd the sitimtion art agrioil that the 
remark ibh improMiiient in Imii" conditions tint Ins conic durnu the 
pHt half dtcnlo Ins been an important factor and niinv liclicie the mo t 
import int fictor in the decline of tnlxmiloMS mortilitv fins improie- 
iiunt in Ining conditions is tnih a lufiiome-dicfi-tic nadjiistmcnt of the 
coinmnmt\ Ihc roimrkahlc tlhcucv of this rt idjn«tminl hisl>ecn dtnnn 
stratcil hnt it has not sot ntioinplisiird all tint is di ind !•« iihi tiihrr 
culosis IS ftill a preialcnt disease If we c-onhl onli find a wft^ to di tin 
{.111 h nmonq lln infictod those thn itciicil h\ tnlirciiloiis di cts I 
sure wns is as m t dncoiorcd hut we arc gfopiOj, towards i pith with some 
promi ( of Mienss \\c hue come at Inst to tliat inmh ahu cd and niueli 
niisiisnl conciption the pretnlicrciihms There is no prcci l scitiitifie wai 
to idciuifs this tliroitomiip state of mscciintr hnt we (Ufinc it m the 
tlninsN terms of iinpiricism The chief prittnal nault of this eonecptio|i 
Ins lx*in to ostahlish cimps, ojhmi nir kIiooIs, and colonn s for ddicatc chi 
drcii, pirticnl irl\ for diliculc children who h nc lx cn expo (d to infection 
ciniiot rnci iirr nctfiritcK (he direct hemfite <»f s«ch tn itmont ho 
tlicro IS siithciciit (mJoiicc to tnconngc «s to htlitsc that this is a fun ^ 
incntilU c^iind adientiire and one (hat will proie huhl\ profitihk 
Iltfort beginning a consideration of the principles of tiiKmdobis trea 
mint I cinnot pns h> nnnoticcel an inn>orl lut thoup^li tonunonpl iie iiefn 
I Ins o tried to emphasize, and I hope siicce sfnih, that while the prnicip cs 
of tuberculosis trcitmcnt aic aiinpliciti itself jet tlitir npplicition is mo 
intricate and dilhcult I hope I Iiaic drncii this point home hi can e * 
whoh difFcrciiee between sneeess and fiilnrt m tbe treitimnt of tubirLO 
losis depends upon attention to triviil dot ids The patient must neicr « 
allowed to exem»o tiie slightest choiee in cirrjing out the physician 
orders Lver\ order must la, so clcir and so specific tint there m 
latitude for personal interpretation I*o heterodoxj cm bo tolerit 
must be absolute, blind alliuimce or cxcoinmume ition It scenw i ^ 
absurd to make such a dogmatic Btateineiit when e\er\ exponent of tu 
culosis theripa manages details m a different wav Still, while 
roads Icid to Home, if 5011 wish finallv and sifelj to get there 
jmpheit]/ follow tho guide jon Luechosen \ou would bo little ulv u> 
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towards tlie desired goal if a our chosen guide discussed with you the rel i 
five merits of all the roads and contrasted their various lengths and the 
difliuiltics to he encountered upon each ind then scut jou forth into an 
ine^tricahle maze with a gcnitl and encouragiCj, Godspeed When a 
p iticiit clioo'is a phvsieiin h« implies confidence in him as a guide The 
phvsician must not betrav this confidence He must take him along the 
roid that he has followed with a thousand other patients and which ho 
knows lewis wswallv to a happv tcmivnatuvn As his experience grows 
ho will ever seek to get around diftiuiltics by a more pleasant path, hut 
ho will never sind off Ins charge to eaplon such routes at Lis own risk 
This IS not a fanciful matter it is a matter of tremendous practical im 
portauce I have seen the most Itamcil phvanuiis fail as guides to tuber 
cnloiis patients on account ot tluir indecision and the vagueness of their 
advice Their deep in ij^ht into the niturc of tuberculous infection and 
wide acquaintance with all tin accnmiilated scientibc data and opinions 
about the di ease and the txem c <>f an itui«ive critical faculty seem to 
patalvze decision \\ Ueti coiafroutid wiUa a cmictctc detail that mu t be 
decided thov vacillate before the va«t arrav «£ po siblc choices their enuh 
tion pre ents Ihcv will discuss the point in a scholarlv waj but the 
patient departs confused and nudi*cid<‘<l Ou tlic other hand Ihavosien 
phvsieions of indifferent Icaruin^ but etolidiv tenacious of the little thej 
had learned make admirable guides to tuberculous patients Confident of 
their own knowledge unshaken in th«ir belief that their waj as the best 
wav, thov deliver their advice in a precise dogmatic sometimes oracular, 
manner There is no Janger that the patient will misamdcrstand the 
diToctinns or go awav ftchug tint to disrcgird them is a venial fault 
kn\ infraction of the rules becomes a deliberate willful, grievous am 
^udi a phvsiciana more astute cvnfnros smile and poke a hit ot fun at 
him but his patients get well It r« quires oiih a commonplace imagina 
tion to conjure up an illustrative example Suppose jou had tuberculosis 
and after a period of rc«t with satisfactorv improvement vou a«k vour 
phvsician — lias not the time amvid when I mav take a little exercise’ 
‘suppose he answers — kes ves I tliink vou maj do a little but take thin_,s 
qiiicth and don t oveid> However suppisc he should sav — kc tlir 
time has conw’ whvn vou are to tike exercise Lcginiimg to-morrow morn 
mg vou are to walk slovviv on the Icvtl from eleven to a quarter past 
eleven 'When von rttuiii from the w ilk jou arc to go to voiii rovm and 
lie down quietlv until twelve o clock Do this and no more each morning 
until I see vou again i week from to-dav In essence the advice is the 
same in sul>stance thev are fir apart ^Vhich advice would yon prefer? 
^^hat I am trviug to do is to enforce upon the phvsician in everv povsiblo 
wav the ncLe«aitv of in^, spccihc and definite advice And now I hope 
the w ij IS clear to insist upon the one and onlv sure wav to ^ne specihe 
and definite adv ice iianieh the phvsician who has charge of a tuberailnns 
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pnticiu slioiild guc Ins din-ctions m untinrj I onnnot decide whctlicr 
pf 'Cticpof anting directions isn grtator licnefit to the plnsitian 
or to the pUitiit I do kwm, hoavmtr tJmt both arc greatly knefited 
(he pracdoc It innkes the phisiciari think clc'irl_j and o\prc«^ hini'clf 
nccuntih lie must coniimt him elf ah<o!nt<l\ to n spwifie and definite 
program All a igiie diirctioiis suth as ‘‘tsVe a little txerciH,’ “re«t a 
lot and take p!ciit\ of food/ “ncatr git tind, ‘ sco that tlu knuls laoie 
daih, ttc, disappear ciitirtlx from his sotibiihra And what a boon 
to the pitientl It is rt ilh shorkiiig to think how jiian^ tuliorculous pi 
ticiits ha\c k'cn checrfuUv sent to the ir graves b\ snili well meant gcnerali 
tics as git vonr-ilf n plnic in Iho omntrv/’ “vou had letter po to 
Colorado ’ ^oii must take |hiii_,s qiiiitlv now and rest a lot,” “toc tliJt 
3011 get jiUntv of rest and take milk iiiid 

ill diri'itions written b^ tlio ph^sn lan cannot k too detailed imv 
hour of tlio da\ should be covtreil, epccifvmg the tunc to retire the time 
to an c tho hours to lie down, the hours to sit out of doors, the hours to 
cxcrci'*f 1 he kind of txirti 0, tho aniomil ami character of food and the 
njcdicine to be (ak< n should all bt wotiiJ As a final jnstnafion the patient 
18 warned not to modify tho orders in am wav nor to do ou^thiiig not 
mentioned in the onlcrs without consulting the phv«icnu It happvD* 
onlv too often that a plnsician is eurpriHil to find how grossh a patient 
has misintirprotcd his iiHtnictions or how much laxative, cough mixture 
or other incditnio he has lK?en taking without his advice 

A number of cxpcricncoil plivsiiiaiis follow the prnctict of haring 
patients keep nnudicnl iliarv in which thej record in detail their svmptoiM 
and how tlioj spend tho dij At each visit these records arc puio over 
With comments and form the basis for changes in the orders If the plan 
IS followed sonouslj it proves to be invaluable I urge its u c ^\licn 
a patient is ill the record is kept bj a nurse or an attendant A constant v 
reiterated objoetion to the method is that it makes a patient introspective 
and neurotic bj fixing the attention constantly upon his sMiipfoms I cm 
only replv that I have not found this to bo tnie and 111 the instances in 
which 1 have used tlu plan J have not had n single occasion to regret 1 


FUNDAMENTAL PRINCIPLES OF HYOIENIC DIETETIC 
TREATMENT 

IlesT 

Of the three fundamental principles of tuberculosis treatment rest 
stands out as prctmiiu ntly tho most important. It is tho cnix of the w or 
treatment and the outcome of treatment depends chieflv upon the * ' 
and wisdom with vvhuh rest is managed Hy rest I mem not only sit mg 
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out m a chair or 1} ing in Led hut a state of mind as rvell as a posture of 
bod^ A human being is a complta mechanism and to rest it is a compli 
catcd procedure While the prinuple is simple the application is difficult 
I hare said this before and the vital importantc of keeping it in mind must 
be mj excuse for saying it again and again I may even bo pardoned for 
quotiDj, the tnte injunctiou — Do not treat tuberculosis, treat the tubercu \ 
lous patient’ ere it not for the complex personality of the tuberculous 
patient, the question of rest would be settled out of hand and there could 
bo no further dispute about it If we could imagine all tuberculous pa 
tients translated to a state of euphoria m which their happiness and con 
tentment would reside in the supmo enjoyment of the play of the vegetative 
functions treatment would bo spontaneous and thorough U e should then 
see such results of treatment as we could nev er hope for in fact I am con 
vinced that the most thorough treatment for tuberculosis could uo di«asso- 
ciate tubereuloais from the tuberculous patient would be rest complete 
continuous, unvarving rest I should like to fix m tho mmd of the pbyss 
Clan the connction that such absolute re«t is the ideal treatment for tuber 
culoais and any departure from absolute i> st a compronuso with the tuber 
culous patient The most obvious and commonplace considerations show 
the neccssitv for constantly making this compromise In tlie first place 
such abooluto rest would bo svnonvmous with annihilation it would bo a 
living death Even though rest were not ab«olute but enforced within tlio 
limits of the po Bible still it could not be long endured Life at such a 
pneo would not be worth the purchase Tho reward of treatment is tho 
promise that sacrifice will witbm a reasonable time restore a measure of 
activity Again, the criticism is frequently mado that patients though 
cured of tubmulosis arc transformed by Iho treatment from active contrib- 
uting members of society into lazv, cowardly, useless appendages It is 
unnecessary to point out that this criticism is not a stricture upon the 
efficacy of re«t in the treatment of tuberculosis but upon the effects of 
treatment on the tuberculous individual Such considerations simply cm 
phasize again the complexity of tuberculosis treatment, for treatment 
though highly successful from one point of view may y et bo a total failure 
from another 

Mv insistence upon rest as the treatment for tuberculosis is the result 
of my own expenence in the treatment of tuberculosis and my observation 
of treatment as practiced by others. I can b-iefly summanze and em 
phasize this experience by saying that I have never seen a patient injured 
by rest whereas I bavo seen many injured by extriise The older I grow 
tho more persistently I repeat to myself to student and to patient that 
rest 18 (he treatment for the disease and exercise a compromise to be 
allowed reluctantly and gnidgiUgly The way we carry out treatment 
will depend upon our general ideas about the principles of treatment and 
our conviction of their efficacy Therefore I should like as the first step 
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in n prc'cntiitioii of motliod^ of trcitmcnt to hn^t tlm point firmh L-ccd 
m till, rcndtr’s inuxl i wrcioc is not a tnitincnt for tiiln rculosis it i3 
a coinproim«c \\c imi«t make to pcr^iinl anil soeiul dim uids of irresistible 
iinjKirtanci \\ lu n cxcixiv. i» uUoued it must lie onkrcl not as a part of 
tmtmciit Imt as an incomcnicnt iim*«sit\ T/wkinj; from tins standpoint, 
and 1 think it i« tho corrixt stniidpdint, the pln«ician ^^lll proceed with 
neci'v irj cintion in pres-rihin* txem e wlitreas if lie looks upon oxer 
Cl c, and csj>cciall\ uixin P<H^nII<il liardoiiing methods, ns an integral part 
of tix^itment ho \\iU preseriln, oxcrci«c rashly and injndicioit''!\ 

1 he com let ion of the siipnmi im|)art*iiKC of ri t llows from cmpmcnl 
oh creation It is a romictioii fomx! he the Imnl hloMS of practice I 
doubt if one could reach it h\ w n of an amlens of llie «cicntif5c okerra 
tioiis upon the ph\8iolo^A of exerci e oiid re t Such olxinations arc a3 
set too limitcil Ihert is a htroiig }w>p)ihtr lenileiue at the pri'Cut time 
to put all tho faeorihlc emphnsis ii|xm cxcrci c Jhis populir temlincT 
IS a stroUjj curruit for tho pUxsicueu te» oppo e when ho prciclics rc*t 
Patients in«i«t tint rest will Minkui the l«>d\, dc^tros the appetite, up ct 
tho di.e«tion, clnnj.e courvex»«s chci rfulii<*«3 into cnhl>od ihpnvioii-- 
in a uord, undeniune all ph}'*icil and mom! well Ivin,. Tluv arc obettea 
hs friends and alas too ofti n hs plissn iims 1 ho ditheiilts is ih it exper* 
ences from a state of he-ilth an supposed to K oxicth reprodiiccJ m * 
state of disease Ilnw fal«c fiiih a aupiiositionl >ser' one hs* felt in 
heilth the phssicil and mentd cxhilumtion of a hri«k Milk on i w’* 
^>oeernler ihs I’octs lime aiiiij, th-^c delipht-s Put "ho his rtiwU 
the hssitiido and fittgue so charicleri«tic of tiihcmilous di cn«el It 
often pas ed h\ unnoticed and at lci«t hut chiinsiK ile»eribed m nirdici 
^ MTitings Patifnied heforetxtrei e is begun, there is no iinigoritui., 
action but inste id further fati^nic and depression Alam n tiilxrcu 
patient can resi il tho storj is he looks back iip'iu Ins experience " 
tho disease canio on before he was awnre it Inil eau,,ht him Indeed ' 
scnsition of fitiguo so clnmctcnstic of the intoxicition of tnbircu'"’* 
disease is ono of our chief aids in dm'ctiiif' the amount of cxorei c 
patient is to be allowed The patient must bo inetnictcd to apprtciac 
its gigniheaiiec and Iv guided bj its Mariiiiiv, As a matter of fact, rc« 
docs to till tuberculous exactli the opjiositc of nhat is fcired niin i 
The relief and comfort tint rest brings is iiicoiiccii able to tho c "ho 
not experienced it And it brings this relief most strikingli to the 
tired tuberculous patient still -nell enough to bo aliout and 
vamlv to relieio his lassitude and fatigue bi cxcriise, spurred on ' 
memorj of its delightful stimulation in former scars A fortniJ't in 
Mill often allai his fcicr, improie the appetite and digc'tmn; 
into his tired mind and bods and aUo.,ether bring about such a dc ig * 
transformation in Iwdily comfort and mental ca'C as cxcreise can ii 
parallel to the soundest bods Plijbiclaiis kuo" and mins gntefu P 
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tieiits know that just ouch cxporiraices come with rest under a vanity 
of circumstances ci cn when tuberculosis is lot pre eiit Rest is the natural 
cure for all conditions of fatigue and I know man) persons who for >ears 
sought in. \ain for relief from die -worrjinj, and fatiguing demands of 
their daily life by strenuous (xcursions into the open and now bicss 
the adyice that taught them to enjoy tho pleasures of rest and profit 
by it. 

In addition to rest of tbe body as a whole it is equally important to 
insist upon rest of the iffcctcd tissues. Physicians have long oleerved 
the benefits of rist to infiained tissues and nature iisuallv enforces it. 
In tuberculosis of the bone and joints success in treatment depends largely 
upon prolonged imniobiluatioii of tbe diseisctl pirts The fact that they 
Pan be immobihred grcitly eiibanees tbo prospects of rccoicn Unfortu 
nately all tissues affected by tuberculosis cannot bt rested in this complete 
wav, but any harmless dti ico that m tv even partially restrict tbcir activity 
IS a powerful aid to hcahn., A discussion of tbe device'* that are u«ed 
to procure this desired result for various tissues must bt sought under 
appropriate regional headings 

The views I have eapresaed about ibe fundamental importance of rest 
are views that are gtneralU but not universally held Some ucporienced 
ob ervers not only allow cveTtisc as a comprotnise but actually presmbe 
it as an important part of treatmtnt Aldiough I ha\e myself no 8\m 
pithv with the method it is onir fair that I «iiould present the claims of 
those who advocate it The most ardent exponent has been Paterson of 
Pngland In this country it was enthusiastically championed by such a 
careful observer as the late Dr Herbert M King 

The Tueoby of Auto iwocuiation in Tubebcolosis 

Regarding tuberculosis as purel> a bacterial infection an invasion 
of the body bv pathogt me organisms and the elaboration in the tissues 
and fluids of tlie body of tovins as the result of their growth and mul 
tiplication the theories of Sir \lmroth Wright applied to bictenal in 
fictions explain the many and various manifestations of the disease as 
It 18 met with clmicallv The bisic pnnciplc of the work of Wright and 
his collaborators during the past decade is expres cd in his own words 
as follows 

“No one recovers from an acute or chrome bacterial di'.ease unless 
it be by the production of protective substances in bis organism No 
one acquires protection against disease except, again by tho production 
of protective substances and finally no one lives in the pre«ence of in 
fectiou and repels that infection except by the aid of the protective sub- 
tnnees in bis blood.’ 
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On this thcon, if «o rt^nl tuberculosis an fiintlamontally a bactcnal 
infection, it IS olnioiis that prognosis depends upon tbo cnpaeiti of the 
organi m to dt\ilop spocihe protective substmets upon tlio«c subtle chem 
leal chaiipts in the fluids of the Lo<h, ubicb result m tbo elaboration and 
circulation of iiukiioun but specific nntiltoilics and vvliicli arc alwajs the 
product of tlic pc-culinr reaction to the stiinuli furnidiod bj the inficting 
agent it«clf 

Thus tbo anatomical lesion ns demoiistrntcel bv ibo ordinan methodi 
of examination is nltog,ttber of secoiidarv importance, for, wbilt de^th 
tni^ ensue from mecbanic'il cniscs, «s, for insfincc, from bcBopfjs«) 
sutTocntion, etc , just as in Uphold it nia^ result from perforation of the 
intcstinnl wall, this is tlie (xicptioiinl cause, n fatal termination uniallv 
resulting from an ovcnvliclniinj^ toxemia bovond the capacity of the pro- 
tectnc mecbaiiisin of the organism to combst 

Tbo Bcuto or nctne stagt-i of the discisc max tlien bo cxplainol bv 
eutnnee into the circulntm,, blood of o\erdo«<s of toxins manufactured 
at the scat of the inf«tion, beforo and until the protcctirc mctlnni'ia 
of the bod\ has developed fiiflicieut antiliodiei to neutnlizc tlicir effeetJ, 
and 8ub«equentl> in favorable ci«es the suUidcncc of acute inanife*ta 
tions and the rcluni to an appciraticc of iinnusl besltb art explained by 
llio presence in the blood of sufficKiit jiciifr'ilizinp agents, os a result c! 
the Btiraulnting action of tbo toxins, to offset and ‘ bind ’ the latter And, 
fimllv, coiivalesecnco is establi«liod when the protective jnfcbaiu«m ha* 
elaborated sufficient antibodies to prodiieo an inimunitj and dcstrov the 
infecting jiiicrobes, all this irrcspoctivo of Uio clnnctcr, extent, or loca 
tion of tiic anatomical lesion 

A lesion so small as to bo iindtmonstrable bj ordinarv metbods of 
examination max develop and throw into the ciixulnting blood cnougu 
specific poison to prodiac all the svmploms of an acute progressive tuber 
culosis and prostrate the piticiil, vxhilc, again, an extensive lesion in 
volviiig both lungs and vrith consider ible cavitation is often associated 
with every outward npiicaratiee of /it ilt/i and a scn«o of robust well being 

In tbo former cise, neoordiug to \\ right's theories, the patient is 
suffering from excessive inociilatioiia dcriv^ from the seat of the in ec 
tion, to which Lis orginisin is incipnblc of opposing euflicient antibodies 
— exccssiv 0 auto-inncu/atron In tJio latter ca«o one of two conditions ca 
arisen either the response to the stimulation has resulted in the production 
of sufficient protective substances to neutralize tlic toxins, or the le«ions 
have become so walled off by^ impervious connect vc ti sue formition as 
to prevent auto inoculation, that is, entrance of toxins into the genera 
circulation in sufficient doses to do damap? 

Control of Auto inoculation — It has ln.cn found bv long cxpcricnc 
that patients suffering from acute mamfcstations of tiibercnlosis are muc 
improved and their symptoms brought under control, m many cases, j 
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rest in t>ed that having attained a nonnil tempenture and other e\i 
dences of betterment thev mav, if prematurelj allowed to get np and 
move about, quicklv relapse with a return of the acute svmptoras which 
characterized the former attack Again it has been found that patients 
evidently progressing favorably and without active svmptoms on limited 
CTcrcise may \crv readily develop “renewed activity ’ with acute symp- 
toms following a sudden considerable increase of e\erei«e 

The e phenomena are \erv instructiie and have led to the recogni 
tion of the principle of controlled auto inoculation, that is using the pa 
tients own organism for the elaboration in tho body of hictenotrophic 
substances for tho production of a specific immunity to the infection from 
which he IS suffering 

It has been found that by a careful regulation of rest and exercise 
auto inoculation in a large number of cosea may bo very accurately meas 
ured and controlled, and m the cases m which this is possible it may be 
employed to inestimable advantage in treatment It has furtber been 
found that, when auto-inoculation cannot be controlled, a fatal termina 
tion is inevitable 

It has long been recognized and has formed tho basis of modem treat 
ment of tuberculosis that, during the active svmptoms of the disease the 
patient should be kept at rest IV ith the subsidence of fever and other 
manifestations of an active process more or less exercise according to 
circumstances mar bo permitted, and in the practice of a few thera 
peutists po scssing the courage of their convictions exercise Las been 
gradually incmsed to a point representing a reasonably hard day s min 
ual labor Otto IV althor at Nordrach lor instance who utilized walking 
exercise almost exclusively, frequently brought lus patients up to twenty 
or more miles a dav, through o carefully graduated increase from day 
to day Ho found that such patiints as could reach tho higher grades 
of exercise unproved much more rapidlv and permanently than those who 
remained at rest or on very limited exercise and were much better pre- 
pared to return to a spU supporting occupation after discharge 

In many institutions, both in this country and abroad and in some 
instances lu pmate and dispensary practice a similar plan was followed, 
with, of course ludividual modifications of one kind and another It was 
popularly understood ax a hardening process * It served to keep patients 
busy ti occupy their time and their mmd to keep them from layin^ on 
useless adipose tissue and to stimulate their appetite 

In a few institutions exercise was diverted into forms of useful manual 
labor possessing to some extent an economic value 

But a satisfactory scientific explanation of the real value of exercise 
was not offered until klarcns Paterson of Brompton Hospital Sanatonum 
at Frimley England applying Wn^ts principle of auto-inoculation, 
with tho assistance of Dr A 0 Inman discovered that there was a defi 
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njtc rolation'jhip botwcxn auto-incxnilation ludiiwl lt% excrcue (manual 
Inlior) mid the coiiditinn of tlic patinit 08 shown h\ the opvmic index, 
l>od% temper itnro, wiipht, nnd tlio chnractcr and nmonnt of the sputa, 
rurthtnnore, that n nliaWe control of the mitfvniocnintion was po ibic 
tliempintienlh Iin n <\«tem of pnidiiitcd fxirci«c (Inlor) All of the 
nd\xntn{;cs fonntrh rccopurctl nx tlio n »U of extrti«t in the treatment 
of tuberculosis cttnld thus Ik. cxpKiiWHl on the theon, of nclixe unmuniza 
tion cITectcil h\ the uilroiliiction into the circiilatsmi of slowh increasing 
doses of toxin dirnid fnnn the fotiis of infection nnd elaborated in the 
pntienl’a own IkmK 

Acting njxin this principle, Patirson has duelopeil an admirabh 
s^stCIn of gradint<d Inlxir ot Jniiilex, from which ho has attained ex 
cellent ehnical results \\herc\er it has liecn adopted in other in«titu 
tions, It has niel xxith snceess ixaclU aeiording to the strict adlurcuce to 
the principles upon which the whole scheme is hised 

If exercise or lals’r l»c uitroilncctl into the traitmcnt of tuberculosis 
mcrch as a <fitertf?o»i for the pntieiit, ns n ‘ hardtiiing prcw»«” ns n 
mi mis of stiinuhitnig the nppitile or promoting a licilth} state of iniud 
nnd dige tion or, worv still, as an economic factor, without the vitallv 
imtwirtuiit compnhonsion of its doiiiiimiit function, that is the production 
of ntitoinoculntions of specific poison« then the *\«tciTi is nhunst smkIt 
doomed to failure Hut, when the fnndainciit'il principle of it» 
is kept oouspicuou«h m \ic\i, its thcnipintic \aliie has liccn repeatedly 
demonstrated, and without doiiht it forms ono of the most potent factors 
111 the therapeutics of tuWrciilosia. , 

If mi> plan of gradunfed cxorci«e be adopted nnd it is doubtful it 
am such plan can be cirrnd out to licst ndniitagc outside a paiintoniun 
It is of the hrst importanct to recognize promplU the sMuptems of an 
‘oienlo'C ' mi cxicssuo mito-iiiocul'itinii I’nter'on has shown that tnc 
effects of tmtment mn\ l*c \tr> accurntclv gagcil b\ its influence upon 

1 riie temperature 1 The intienl’s feelings. 

2 1 he sputum 4 I he appetite 

5 The weight 


These are quite similar in fact, to the guiding signals in tubcrcidiu treat 
ment Tlio opsonic index imy also he cniploiid, hut, ow mg to the ex^ieri 
ence and the time reipund to miki index determinations it is not a prac- 
ticsblc method for ordinarj clinical use, and, ns tlit other methods arc 
sufficieiitlv accurate and always immcdiatch available, it is qmtt nu 


nceessarj 

A pxticnt upon intrcasuig exercise should be under cons^uiit Jti/ifci 
Sion and should be fnmihanzod with the danger signals of an over 
dose ” A failin^, appetite, a sense of maluse, or loss of weight wheu t e 
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latter IS not above normal are significant s^-mptoms frequentlj appear 
ing before the temperature nse and increase of sputum Thej are m 
dications for a reduction lu the amount of exercise though not necessarily 
for a return to absolute’ rtst A rise of temperature nhidi does not 
fall to normal with thirty minutes re t and a marked increase of sputum, 
or a distinct change m its chameter toivard purulencs, with an increase 
of cough are more imperative signals and indicate rest more or less com 
plete according to the degree of the svmptoms 

Paterson considers a mouth temperature of 39 or more if attended 
hv headache or malaioe an indiiatmn for absolute ret 

(The effect of exorcise upon temperature with especial reference to 
the physiological rise during and immediately following mu«cular exer 
CISC has been discussed in another section of this article ) 

It IS the experience, in this eouutry at least that headache and a 
sense of malai e may bo entirely ab<»ent with a temperature which clearly 
calls for rest so that a patient s subjective svmptoms ba themselves do 
not form a safe and sufiieient guide to treatment Temperature there- 
fore should be verv carefully watched during the periods of increase 
in the exercise For the purpo«e of accurate supervision a daily chart 
should be kept in all cases until the patient has reached the maximum 
grade, such a record having reference particularly to the points mentioned 
Relation of Hemoptysis to Exercise — This is a que tion which has 
been by no means settW It is comparatively rare that hemorrhage occurs 
during or immediately following exercise it usually makes its appear- 
ance m ambulant cases during the night or early morning while the 
patient is at rest, and when the blood pressure as read by the sphygmoma 
nometer is lowest. No wholh satisfactory explanation has been advanced 
for this fact, although the theory is plausible that during exorcise the 
muscular hlood supply is considerably increased and with the consequent 
nse in penphcral pressure the strain is taken off the visceral ves els 
while during sleep the oppo«ite condition obtains with a considoiable 
increase of pressure in the vessels of the pulmonary circulation Be this 
ae it may it has for long been the practice to place the patient on ah o- 
lute rest in the pres* nee of hemoptysis and this is no doubt a wise 
procedure However experience teaches that in most cases bloodstained 
or slightly discolored sputum in the absence of other symptoms miy 
be safely disregarded and need not of its.elf interrupt the course of treat 
ment by induced auto inoculation 

Vi hatever plan of exercise be adopted whether walking manual labor, 
or systematic gymnastics it is very necessary that it should be carefully 
graduated The Fnmley scheme as worked out by Paterson is interest 
ing for its completeue s and attention to detail It probably admits of a 
more accurate control of exercise than any other which has been dovi«cd 
although, unfortunately it is not practical of application to all clissos 
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As ft nntfcr of fact, siicli \\orl. fts pUictits Jo ttiulo under trentraeut 
IS of Mr\ (loiilitfiil (’oiiioimr Aahu It is iiot nl\\n\s nn tis\ matter to 
do\ i«o flintiible lalor for pitKiits, nnil the tune a»J rTpcrience uecc«5i 
tntptl li\ the supmiHinii, which is iiidispcnssblp, itstmlh olTet nin profit 
winch iin{,lit othorwi c necnio to the institution m winch suili a plan of 
treitniciit is nmiMl out 

lint Its thcnjHiitiL Miliit is indispiitflhic, niid jts pssiholop^ical aspect 
IS not to lio (IrsinH-d A piticnt of uiiiisnul uitcllij^ nco nnd of a certam 
frmpcniiifnt inm britij, his wnlkiii^ oxcruse itp to twenty miles a dar 
or spend lus allotted tnm in pcUctciI ^mnastic txerci«e nnd be content 
to note tho improicincnt in^his ph^sicil condition ns a reward for Ins 
labor, but tlio niern^i jicr^ii likes to hast pome tan'jthle nsnlt from the 
expenditure of hia enerpci 1 ten if it is nothing more tlnii a lide m 
the. ground or a pilo of kindling Wood, he will the more chnrfullr g» tj 
work the next dn\ and dtM\c a 8«n«e of siti faction in the growth of the 
woodpile or tho widtmng of the cxcaxation 

Hio results nre extrcmele gmfifeiiv >u l«lh cn-cs, although the plan 
ns here di’crikd has a pomewhnt limited seojw* 

It will 1)0 pccn that the tlHs)r\ of the iiiethixl re-fa upon tho immiiDcr 
logicil conceptions of Sir Mmroth \\ right IIowcmt fuscinitmg the*® 
conceptions nun he lho\ are not eiipporUxl wholU b\ fuel and indeed 
as far ns thes rchto to tulK.re.uloH8 infection facts are oscnihclininplv 
ngninst them There is no ciidcnet of tho real cxistcnco of such an int®*' 
estiiift pln> of immunological forces n« \\ right dc<ril)es AH exporunentu 
studies of tuberculous infection and of r»s!<tance to tuliemdo"* infection 
haio failc<l tomplotph to estnhli<h an imjiorlnnt rule placed bi immm'® 
bodies 111 tho blood This has Iriii snfiicuntl) uuphasuid el ewKcte md 
hero 18 not tho prejKr place to rmitw the CMdcnce lloweier, the nW'- 
of the method ns a tn itnu nl for twl>om»losis mu-t l)C judged bj its actui 
results nnd lucd not fall with Wn^hl’a pKnsaiit conjee turcs I am willing 
to admit that txctoioo elocs in poiwo instances proehicc l)ciieficnl result* 
Those bcnehcinl rc-nlts I should explain upon n diffircnt conception fro'" 
tho one adiauccd h\ Wright. In ehiggish inflaiuuiatory lesions, circula 
torj changes (hjpicninin) about tho lesion often promotes hedm? Mhen 
tho lesions arc external such circuIator> changes are often iiulueed wit 
benefit bj the use of mildly irritating, Ftumilating npplicitions Tn® 
method is n %orj dangerous one, howmer, when applied to intcnnl lesion 
for we hmo no wnj to control the reaction It innv do good m som® 
instances, but it will certninlj do harm in iiinnj bj brtnknig out of t ‘® 
bounds we had mennt to fix T o mind the danger is greater than 1 1 ® 
possible gam Tho results of Paterson and of King jirovo tint the danger 
may be large!} removed when the method i8 used under the most a«w 
rate nnd pninstakinj, control Perhaps under tho guidance of sudi men 
most patients maj go imlianned and some maj bo lrop^o^cd, but 1 
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convinced tbit the gencnl practice of such a method would lead to dis 
aster I can retail many individual instincts m which exercise presenhed 
as treatment has led to irrepirahle injury Until it is proved that exer 
CISC as a treatment gnes far better results than rest, it is foolhardy to 
choose the dangerous instead of the safe course It is needless to say 
that such proof has not hetn hrou^t Leaving aside all question of risk 
I still believe the evidence is stronglj in favor of the value of rest as 
opposed to exercise in the treatment of tuberculosis 

Food 

Our notions about how to feed tho tuberculous patient are rapidly 
undergoing a great change I might imire truly sav they have already 
undergone a great change but I speak of the transition as now going on 
because dietary notions that havo survived from the period of sunhmen 
tation cling tenaciously to the minds of many phjsicians and almost 
without exception to tho mmds 6t tbo laity Milk and eggs and the treat 
ment of tuberculosis are ideas so intimatelv asoonated that it is difScult 
to wring them apart Evoke tb** idea tuberculosis and immediately the 
idea milL and eggs rushes upon the mind to mingle with it I have no 
quarrel with milk, and eggs as u«*«ful articles of diet in feeding the tuber 
culouo. I am debtor to them for sucit servico that I shall ever hold them 
in grateful esteem What I quarrel with is tbt gross lauplacement of 
tbeir crvice. Pecause under certain circumstances milk and eggs are 
mvaluahlo m feeding tuberculous patients the notion has become preva 
lent that eveiy tuberculous patient should cat milk and eggs From this 
notion has followed the further extravagant notion that milk and e^gs 
have some peculiar virtue m the treatment of tuberculosis quite aside 
from their nutritive value There is aloo a tendency to judge the favor 
able progress of a tuberculous piticnt in terms of pounds gained Of 
course there is some justification for these prejudices else thev would not 
bo so firmly held, hut they hardly deserve the preeminent importance often 
attached to them 

Loos of weijsht is one of the cbaracti nslic symptoms of tuberculosis ^ 
a return of appttito and gain in weight is one of the most obvious signs 
of returning health This contrast no doubt ltd to the zealous efforts 
that have been made to forte this eneonraging sjmptom even though tho 
patient s inclination rebelled The reward of such zeal is often the atrik 
mg appearance of improvenncnt, encouraging to patient physician and 
friends A gam in wUpIit that comes with subsidence of tuberculous 
disease is necessarily a mark of unprovraneat, but that a forced gam of 
wei^t necessarily acts bencbcially upon the tuberculous disease is far 
from proved The state of nutrition of tho patient is sometimes used 
synonymously with resistance- to tuberculous disease I have heard the 
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mutter put 111 wonls nomewlmt liko th<M n ji^rwin pits nui down, his 
rcsistniict 19 lowcrol nnd tlie (li^oa^o npreids, i)\ ro^tiiip and taking milk 
niul Ilf* rc^iotiuicp u nuwl ntid tlit ili«en«e js brought to n itandstilL 
''lull n iiiii\» iniKc ptiim of tlic *tnt« of afTiiirs is coinnionlv held although 
t}if’ t r‘ittnM<hti f'l It. It ttotibl Jw fl pro it flitisfnction indeed 

fut I i t<i n iiipl tiiiid a maltir U* jiistlt comprc«c*l into sinli simple and 
coii\cintiit pliriiscrt Ilowcttr, on\ one who hia the sliphtoit knowledge 
of the lx hn\ lor of tuliorcidoili infection ill niimiiils or mdoed of the clinical 
course of tuhcreulosia in man is anan that nsistanco to infection or to 
tlio prt)pre<is of citnlili«htd dwa^o depends iijioii mum factors, nio=t of 
tliom lint at all niiderstofMl, and ilmt tsm ninnng the factors alwiit which 
ue know «om< thinp the state of mitntion docs not rank icrp hieh 

But it is not niHossar^ to draw an arpiiincnt from the spociilatiic field of 
roaistanct to tlil>creiilous infottion or disease An oh enniit glance at 
ordinary dnil\ experience will servo as well Glance at the patients jou 
know wlio liavo recovered from tnlx rcnlosis J)n tlie portU or own the 
robust predominattf I Ixlicvo jon mu tallow tint the^ do not Iiidc.’d 
m some oojnnnimtioa pirlicnlarlr marked h\ llic pri since of a lante i*’*"' 
lor of tnherciilosis ri«n<ri<s it m noleworfhv, nnd htia oUu> been com 
iiipiitid iii»on, that the nmjorits of the nttiwries im spire men of 
dohcito habit One might svitli much show of right argue that a Icin hod^ 
v'' IS an asset m tlio light ng'iinst l«l>oreiilosi* It is « rtam that a fat hidx 
IS a hnulicap I nnumUr reading wars ago, hut 1 cuiiiot recall either 
the arliolt or the iiutiiop, some hitter wt fnriiioiis conimitits upon 
ftcvliiig in tnUixulosH llie antlior dcplorisl the imwarrimled extras® 
fpiiicc tint was privalcnt in hiiOding iip tons of wortlih«s fat at au enof 
inous cost I do not wish (o have the nppcaraiuo of nishing lowanli 
the opjxisito cxtmiit and of adiocstin., entire niplcct of TUilnlion 
tiihcn-ulosis lieding the tiiU rcnloiis is a serious and an important 
problem, dcnianding cnrefnl con id* ration nnd much skill of the 
Clan, hilt it j8 the siino proWern that is met in other infictious diseases, 
liio prohltiii is iiinro pressing in tulxrcidosis smijilv liexaiise tubcrmlosis 
IS longer drawn out tlisn most other infections In pneumonia, a disei'C 
of short dimition m which the siege is quickly won or quickh lo'’t> f 
uig 19 hanll/ n problem at nil It is an almost itr„ligihlc festiin. 
treatment In tvplioid fever, a longer and therefore a more eni.)uat'ip 
disease, feeding at once becomes a mutter of hrst importaucc * 

tins respect tiio relation tint typhoid fever hoars to pnciimonin is sirm sr 
to tlio relation that tuberculosis bears to tvplioid fever It is vnteresU^ 
and instruct iv o to compare the results of treating t\ phoid fe\ er bv mo 
iwetho»l3 vvitli the results obtained Under the older stanntiori phm m 
tweiitj jears ago It is not uneommoii at the present time to «ee 
pass through a sharp attack of fever of five weeks’ duration vvitli h^ ^ 
er no loss of weight. IMiat a contrast their convalescence is to the 
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recovery of the pitifulU emaciated -md fever^tcn victims of former j ears 
Ind yet I think it would he difficult to show in a conclusive way that the 
mortalit} of the di (.J'-e or even the incidence of complications has been 
Tiaterially reduced 

What I wish to impre-s is that feeding in tuberculosis, although of 
the greatest importance, is still m principle very simple reallv almost 
a matter of common sense Food has no subtle nor specific effect upon 
the diseast, hut is of importante only in its relation to the well being 
of the tuberculous patient, not in its relation to the tuberculous disease 
Milk and eggs are expedients often desirable sometimes indispensable 
but thev must not be confoundcil with remedies tor the disease and looked 
upon as necessary parts of treatment 

I have already aid that improvement in tuberculosis and gam in 
weight do not always go baud m hand That they arc usualh associated 
depends upon the fact that gam m weight follows iiuproveinent and not 
that improvement follows gam m weight However even though gam 
m weight has no direct effect upon the course of the di ease still it often 
reacts favorably upon the tuberculous patient in quite another wav It 
IS important not to light nor behttlo this effect binco gain in weight 
is usually au earlv and oftcu the earliest sign of improvement it is a 
tangible source of encouragement to the patient the phvsician and the 
friends E timate if vou d-ire how far its influence may reach in this 
direction particularly if the stagi. has been skillfully set for us appearance 
We note this influence under vll manner of circumstance* not alone in the 
presence of tuberculosis and it vou allow sufficient finesse m the evecu 
tion a highly successful and gentnUv applicable phn of treatment could 
be practiced upon the simple principle to build up the undernourished 
and tn pull down the ovcmoutisbed Perhaps an almost obvious warning 
1* unnecessary If gain in weight is too much insisted upon discourage- 
ment may follow its failure to appear A physician must therefore be 
guarded lu the mark he sets for the patient s aim, but often the prospect 
of what may be gamed makes it worth while to run some risk. 

M bile the feeding of the individual well to do patient often taxes 
the ingenuity of the physician, it presents no problem in nutrition The 
food they are offered supplies all the requirements of a satisfactory diet 
if the\ will but eat U The toergv reqi iremtnt the nitrogen require- 
ment and the salt anj vitamin requirement are nil met In institutions 
where a larf,e number ot patients arc fed aud economy must be practiced, 
the problem of fumi lung a uitable diet is quite different Not onlv 
must the foud be satisfactory from the standpoint of nutritive factors 
hut also It must be prepared and served in an acceptable wav The problem 
IS particularly difficult m America where not onh individual tastes differ 
so widely, but where there are oommonlv brought together patients of 
various nationalities, each with his peculiar dietetic habits and prejudices 
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iiijittcr put jii wonls ponipuliat Iik<* a por^ti pits niu down, bis 

rc^uetniice is loucrpil mid tho disease aprenda, bi resting and taking milk 
mid igjs hjs n«j«fflHec is rai<»cd and llio dj«efl«e is hwupit tn a •tacd^till 
t!ui(b a HUM loiiiiptimi of the state of niTuirs is coinmonl} held altbougb 
(lie e i« no f Mill n Jo fiup|>ort it. It uoiild lie n great satisfaction indeed 
cut lu o la in]ii 1 1 ill a matter Im jiisth «miprr«scil into such simple and 
comcmciit phrjiscs Ifouixcr, ana one who has the slightest inowfedge 
of the lielini lor of tuberculous infection in nininnis or indeed of the chnieal 
eour t of tuberculosis jn man n aw ire that resistance to infection or to 


the proffTcss of eslahli«htd disea e depends upon inniii factors, most of 
thtm not at nil undorstom! and tint cmii among tlie factors olxiut which 
We know pornithing the state of Lodili nutnlion does not rank eery high 
But it IS not iiccessirj to dnn an aigumcnt from tlie spcciihtne field of 
resistance to tubcriulous infection or di-TCise An obemnt glance at 
ordinari daily CTpericiice uill sene ns well Olaiico at tlie piticnts 'ou 
know «ho hine rccoiertd from luliercnlosis Do the portl\ or even the 
robust predoimnntc? I bclieio you must allow that tbt^ do not Indeed 
in some cornniunities p irticiiIarJr marked b\ tbe presfiiee nf a Jstjre mim 
ber of tuberculosis ri'cnvcrios it is noteworthy, and has often bet-n coo 
iiiented upon that the tnnjorits of the rrcoicncs ore spire wen o! 
dchcito habit One might with mncli show of right aririte that a lean body 
IS an asset rn the tight against tul>ercti)osi 4 . It is errlain (hat a fat bodv 
18 a handicap I nineinlicr rending aears ago, hut I rinnot recall either 
tho article or the author, some bitter act faiitimis lajiiimeuts upon over 


feeding in tulureitlosis The nutlior deplorwl the unwarranted extrava 
gance that was preialciU in hundiii^ np tons of worthliss fat at n« 
mons cost I do not wish to Iuim the appianinec of rushing towards 
tho opposite extreme and of ndiocnling entire neglect of nutrition m 
tuberculosis 1 mlmg tho tuberculous is a serious and an important 
problem, demanding careful ronsidcrntion and much skill of the pl'D^ 
Clan, but it is tho sanit problem that is met m other infectious diseases. 
Tho probltni is more pressing in tuberculosis simph beciu e tuberculosis 
IS longer driwii out than most other infections lu pneunioiua, a disei'C 
of short duration in winch the siCoC is qtiickh won or quickly lost, feca 
mg IS InrJK a problem at all It is an almost iic^jligible future o 
treatment In tapboid fe'cr, n longer and therefore a more emaciatirS 
disease, feeding at once betomes a matter of first importance Ann m 
this respect the relation that typhoid feacr bears to pntumonia is “"‘Wi jr 
to the rilation that tuboreiilosis bears to typhoid fo\cr It is luterestmo 
and instructive to compare the results of treating tvphoid fever by modern 
inithods vvitli the results obtained tinder the older starvation plan m vogiw 
twenty vears ago It is not tmeommou at tho present time to see 
pass tlirou,,li a sharp attack of fever of five weeks duration with h 
or no ioss of v\ eight A\ hat a contrast their com alcsccnce is to tic s o' 
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Observation over a considerable penod of time and in a large number 
of cases shows that the aierasfc food requirements differ \er> little under 
lihe conditions The same is true as to the diet constituency, although 
this differs somewhat in different countries owing to long established 
national dietetic habits. For initmce in Gcrnianv according to Voit 
Pubner, and others, a considerably Inrotr proportion of carbobydratts and 
a correspondingly smaller proportion of fats arc consumed bj the aver 
age person m health than is the case either m England or America In 
the latter especially fats form a much larger part of the ration of the 
average person There is less difference m the aiemje protein constitu 
ency of the diet in different countries although the source of the protein 
IS more vanable 

But, while aieraf^s are so similar individuals present marked dif 
ferences in then requirements os has been said and often without any 
apparent cause It is a matter of common typenence to see certain 
patients improve m all respects and regain or piss their normal weight 
upon a diet whuh will be quite inadequate to maintain weight and im 
provemeut in other patients, to all appearances of the same class and in 
the same condition It is tbcrctore quite out of the question to liv down 
rules which shall govern the amount ot food or even its constituent pro 
portions, and expect such rubs to he generally applicable to individuals 
irrespectively The problem mu«t bo worked out m each case and studied 
carefully in order to obtain the best results 

The following general rules have proved of value to tho author in 
arranging dietaries for various classes of tuboreulous invalids 

1 ifen of the same respective a^c and weight seem to require a 
larger diet than do women 

2 All other conditions equal a larger diet is apparently required 
hv persons under thirty \cars ot pge than is the ca«e after that penod 

3 The laboring classc that is those who cam their living by mus 
culir work require more food thin is the case VMth those hung a more 
sedentary life and in a certain measure the dietetic habits necessitated in 
the first place by occupation persist after occupation di tinctions are 
removed 

4 The urban dweller consumes i larger relative amount of animal 
food and therefore derives a larr,cr percentage of his energy from the 
protein constituent of his diet than is tlie case with the country dweller 
This of course, applies only to the higher orders of civilization 

With these points in view and bearing in mind the wide individual 
variations which occur in all classes we mav assume for present purposes 
the following standards applicable to ambulant eases of comparatively 
quiescent tuberculosis under sanatorium frcitment 
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nnd, With linnlh Ic^? mnrkol difl'frciioc'i, piticnta from tlie manj widelj 
scpmitcd Foctioiis of our own country Add to this the undeniable fad 
that the net of prepinn^ rooking uiid atrMii^ food is far from being 
hij,lih dc^cloJK'<l III Aiiurici, nnd the dithciiltics incident to feeding a 
nioro or less 1 irgt group of ititiilid^ of this clu«s over a protracted period 
of time botomt upparcnt 

During tlic rnort ntutt pha<»c^ of the die«i«{ the patient, if left to his 
omi initintnc, will seldom oxemt I^'ssof apjietife, anorexia, nndgistric 
di^turlniico chnracitnzo nctixi tulitnulo^H, niid tlic«e sMiiptoms, as.'ey 
cintcel ns llie\ nro with a gintml iiihibition of nutrition, arc freqncntlv 
n stumbling block to dietetic trenttnent Iikewi'K', lu slowh proga 
sne, apxretic tukrculosis of long slniidiiig the desire for food is so lack 
mg that the efforts of the pliNsiciiin iimst U direxrted toward urpiDg a 
sutbcieiit nniouiit nitber than otherwise It is at tlio beginning of con 
\nle ecjiee, wboii tben. lias lai-oint «“*l«hli'*hnl a more or Jess well marked 
immiiint\ to tho toxins of tbt diseise, that the danger of oiercitingi* 
a pnietical one 1 respientlv iitlention is Jirst rallcxl to the matter bv pbe- 
iioineiml weight g-uiH, niul cxen then there, is n xtr\ natural disposition 
to look with sjitisfactioii nithcr than suspicion on what eJioiild nallv be 
taken ns ft wuninig I nmciation is a characteristic semptoiii of tuber 
culosis, to combat which e\e rx effort should be jii'idc to improve nutrition, 
and to iiitroduoc into the boelj a sn/liciciit amount (inel a irell bilanecd 
ration, but it must bo bonu m nmid that nounslimcnt depends upon 
assinulatiou, and that so long ns iho di«oi80 is nctneK progressive the 
ingestion of even lutge ipiniitities of food will fail to help matters to auy 
appreciable extent, and if given to c-xecss onlv imi)0«o an additional 
bunlcn upon fbc org'nis of eliiniimtion already overtaxed A small, well 
proportioned diet ndnptexl to the iiidividnnl veill at such times do more for 
the piticiit than can passibh Ik evpextcd from a diet which is m excess 
of bis enfeebled {xiwcrs of assiiniintioii 

A suitable diet for a patient veithout fever nnd progre sing favorab j 
does not differ matenallj from a suitnblo diet for tlio suiie person m 
bcnltli — with tills exception, that in a tuberculous invalid imiclt umior 
weight a somewhat more gcncroux ration is indicatcel than would 
required for a liculthy person taking a liko ainount of exereiso lucre isc 
m exercise both i« health and in (ho preseneo of a tiibeiriilous Icsiou 
demands a corresponding iitcrcnso in food Generally speaking, lln* ^ 
inand is indicated by an increased appctito and a greater rcli h for tic 
protcid elements of the diet, pirticulnrly for the protoids of nnunal 

The actual food reqmreincnts in any individual ca«e cm, with a h 
pains nnd experimentation, bo worked out sntisfnctonlv, but, ns mdiv' 
xnls differ in their food requirements within such wide limits, it 
practicable to apply any dntetic standard to an individual ca«o wdhou 
first determining the actual conditions which govcni the particular case 
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IS ambulant and free from serious complications vhicb in fact docs not 
differ essentially so fir ns diet is coucemoil from tbe same group m 
bealtb Tbe special dietetic requirements of the far advanced acute, and 
seriousH complicated da a of tuberculous invalids will be considered sepa 
ratel} Having determined then approximatclv the amount and chemical 
constituency of a suitable diet it remnins to no construct it that it shall 
satisfy the taste and not exceed the purse of the patient and it is hero 
that the ingcnuitv of the dietitian or the phvsician is brought to the test 
It IS one thing to pre cnbe a suitable diet lu terms of proteids fats, and 
carbohydrates and quite another to construct such a diet in a manner 
to mtet the individual rcquireinenfs satisfictonly 

It IS a commonly observed fact that among the poorer classes of wage 
earners there is a relatively extravagant table with a comparatively defi 
cient nutritive value This is due to a lack of judgment in the selection 
of material and skill in its preparation The cheaper cuts of meat and 
all vegetables require skill experience, and some talent in their prepara 
tion for the table if their full nutntive value is to be secured and if 
they arc to bo presented m a form m st attractivo to the palate The more 
expensive cuts of meat reipiirc much less skill and time on the part of 
the cook The hou ewife in the families of the poor as a rule lacks 
not oulv the necessary skill but has too little time aside from her other 
manifold and arduous duties to mike herself proUcient in the culinary 
art ks a consequence she selects such foodstuffs as require the least time 
and skill in preparation and lu so doing increa<c9 the cost of the ration 
Thus it comes about that vihen tuberculosis develops among this class 
the physician, conscious of the difHcultics m tbe way of prescribing a 
mixed diet which shall meet the requirements is almost forced to pre- 
scribe eggs and milk in quantities sufficient to make up the necessary 
calories Undnubtedh a wcllbllinccd mixed diet properly prepared 
would be much more efficitnt and with intelluent buying much less 
expcusiv” It 18 true that milk po esses iii itself all of the nutriment 
necessary to the support of life m man, and in infancv and early child 
hood IS the ideal diet Moicovti whtu nxiiforced bv egj,s it constitutes 
a food which will suffice for tbe adult but it is by no means a satisfactory 
ration for the adult even whin so nwiforced and if persisted in it will 
work senous mischief vvith the functions of digestion and make a return 
to V normal diet a diffi iilt matter 

In the families of the poor however and among tuberculous invalids 
of all da sea in certain stages of the disease, milk or raw eggs or both 
cihistitute the most readv and effectivt means of reenforcing an other 
vvi e deficient dietary Used with judgment and discretion and bearing 
in mind that a return to a normal mixed diet, as soon as it is possible 
to do so, IS a most important desideratum milk and eggs mav properly 
bo considered the chief auxiliaries to diet m tuberculosis 
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1 For the 'oiinj, ndiilt nun of tlie “workinp on verv hglit 

OTcrci'o fnim 2,800 to 1,200 cnlonn, of whicli from 110 gin to 12 j gm 
ehnll bo jirotciii 

2 lor the «nino ola‘« on fi^o or hoiiri Mporons exorcise (sjw 
inp or chopping, wood working witli bIio\o1s pickaxt"*, birrows, ftc), 
from T 100 to OjOOtl inloric^, of whidt 12 » gm to llO gm ‘‘hnll Ic pR)tem- 

I lor women of this tliss 2(Kt cilorm luid npproxiniitelv 10 pm. 
protein mas Ik diHliitlcd m rirh < i*o 

1 hor 3 tmn„ ndiilt nun who o ooou]uti(m has lictn mon sedertsrv, 
for example ckrks, Ixvikke ej>er , tailors students, etc, on modi rnfe cxer 
Cl i (walkitip, from one to tlmK* hours dills), 2,(jOO to 3,000 cilones of 
whiili not oxer ll'i gm ticssl Ik? protiiii 

I I or wotiK n of this class not to < xeeixl 2, lOO calorics and 100 gm. 
protein 

C lor ohhr patients a alight reduction in calorific snhio and a 
con idenlth lower protein eoiistitiieiit art desirable in each ci c 

7 lor the couutr^ dwiller n foimwhut largi r hulk, witliout incrn*e 
in protein xnliu, is usualh dcMnlde nil other conditions kmgsimiljri 
than >3 the cisc with the ]Mtunt from the cits 

As has been and, luilmdiinl sanations arc marked OccisiODalb 
patients hast been known to do well and gini wci(.ht on a diet os low 
AS IjhOO cilorics with on!\ 80 or 00 gm protein "More nrclv otliors 
thrno, without di£n«ti\c di«turbiuct or other iMdmct of overenting on 
a diet AS h^h as 4,000 oilones oicr n coti«nUrihlo period of time 1'' 
the litter ci«o the incn,ii«e is chieiK m fats and citboh\dritcs Such s 
diet m 111 } pitioiit on n«tri<tid cxircise, especinlh if there bo a pro- 
portionato iiicrn c in prottids, is almost certain to work iniscluif cicn 
tuall>, and in tin gnat mnjonts of ci«es should lie rigirdeil n* exci' irc 
A pitient who m normal life is acciistomid to Inrd inami il labor am a 
corre poiidmgls largi diet will, of course, more casil\ m-commodatc mi 
self to such a diet (a ntiini to Ins aesustomed Amount of fiwd) as 
salc-'Ctnce proccetls niid hi*, cxcrci i is increased than is the ca e wi 
piticnts wiio-*o former occii|>itiojis hasi Ikku more sodentarN ami w lose 
diet Ins comspomlcd In the fonmr class nothing is to be fuiroi rom 
a ration which would almost ctrtainl} prose cxccsaiio m the latter, cv 
while both art on the a line nllofini lit of exercise 

On the whole howcitr, tht Mincwhut flexible standards given a 
are quite giiienillv npplicible and hast pro^eil snfo as working u 
over seieril jcirs and with large groups of piticnts, Tlic\ correspoa 
closely with the Btaiuhrds worked out h> Bardswcll and Chapmau i 
Lnglaiid, and do not differ mitcnalls from those winch h 1 ^o l>cen u" 
sitisfactorj for hcalthv cuinmnnitics both iii 1 ngland and America 
They apph, of course, to that large class of tubcreiilous pitieuts w 
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IS ambulant and free from serioas complications which in fact does not 
differ e'-cntiallv «o far as diet is concerned from the same group m 
health The special dietetic requirements of the far advanced, acute, and 
«eriouslv complicated cla s of tuberculous inralids will b» considered sepa 
ratclv Havin^ determined then approximittl3 the amount and chemical 
constituency of a iiitablc diet it remains to so construct it that it hall 
satisfy the ta te and not exceed ihc purse of the patient and it is here 
that the inj^enuito of the dietitian or the phisician is brought to the test 
It 13 one thinj, to pre’cnhe a suitable diet in terms of preteids, fats, and 
carbohydrates and quite another to con tnict auch a diet in a manner 
to meet the individual requirements siti»factorih 

It is a commonlj ob^ned fact that among the poorer cla ses of wage 
earners there is a rtlatiielv extravagant table with a comparatively defi 
cient nutntne laluc This is due to a lack of jiidgnii nt in the selection 
of material and skill in its preparation The cheaper cuts of meat and 
all vegetables require kill cvpcnencc, and some talent in llitir prepara 
tion for the tabic, if their full nutntiTc value is to be secured and if 
they ate to be pre ented in a form mo t sttractiye to the palate The more 
evpensiye cuts of meat require much less skill and time on the part of 
the cook The housewife in the families of the poor as a rule lacks 
not only the necessary ‘kill but has too little time aside from her other 
manifold and arduous duties to make hcrMilf prohtient m the culinary 
art As a consequence she sclcets such foodstuff* a* require the least time 
and skill in preparation and in so dom„ meres es the cost of the ration 
Ihus it comes about that when tuberculosis develops among tbi* cla 
the phjeician conscious of the difficulties in the waj of prescribing a 
mixed diet yyhich shall meet the re«|uircmcnta, is almo t forewi to pre- 
scribe eggs and milk in quantities sufficient to make up the nece sar\ 
calories Undoubtedly a well baiaiicnl mixed diet, properly prepared 
yrould be much more cffieiint, and, yvitb intelligent buying inticb le^s 
cxpmsiy'’ It 18 true that milk posiesses in itaelf all of the nutriment 
neces ary to the support of lifi. in man and iii infancy and csrly child 
hood IS the 1(1 al iJut Alnrcover when reenforced by fgjs it constitutes 
a food which yvill suffice for the xdult but it is by no means a satisfactory 
ration for the adult cien when so reenforced and if persisted in it will 
work serious mischief wnth the functions of digestion and make a return 
to a normal diet a diffiailt matter 

In the families of the poor, bowmer and among tuberculous myalids 
of all cla vcs in certain stages of the di ease milk or rayv eggs or both 
ctJnstitute the most ready and effcctiye means of reenforcing an other 
yvise deficient dietary Used with judgment and discretion and beanng 
in mind that a return to a normal mixed diet as soon as it is possible 
to do EO IS a mo t important dMideratum, milk and eggs may properly 
0 consi ered the chief auxiliaries to diet in tuberculosis 
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Sources of Food Supply — II m pmtoin in a nnrmni nuwl diet for 
n man on inodontc c'{trci*o constitutes alNUit one-si’cfh of Ins total food 
ciicrp ns istiiintod m calorics — for (\ninpk 


Protein 

Pats 

Carbolijdrntw 


12 ) pn = 'iOO calorics 
12'> pn = 1,12 . calories 
400 pn = 1,000 calorics 

Total, 3,22o ciloncs 


Annhsis of n larp* imnilior of iiuliiidiial «luts npprotiroating such 
rclafuc pro{>orti<iiis and total amount of Amd slious tlint on an nrerage 
aliout 7 ) per cent of tlic protiiii is domed fntm oniinnl sources and 
permit from \«*pta!ile soitnes stnrrli dip stum liccomcs impaired, 

ns IS frequenth tlic ciso in liilx reiilosts during, tlic stap-s vben catrcie. 
IS much nstneted there ts usualK n filhii,? eifT in the amount of carlw- 
Indrites eemsurnetl out of pn>iMrtio« to the total lowering of tbc diet 
In such ci«c8 a Iiirgi r jKrccntngc of proUin is demoel from animal sources, 
while, of cour»o, among mam tiidnidiinls halnt and taste inodif' the nlj 
tnc proportions in l>oth elircctions lint on the nacract the rtlation anil 
bo found to approximate 75 to 27 sera cou9i«tent]\, m tins coiintrs at 
least . 

Butchers’ meat furtii«hcs nliout 20 to 2 » pr pout onh of the tou 
protom in an nicrn,.c mixed diet 'VMiero milk and eggs are rcpiar' 
taktn with the meals tlux supply the liigir part of the rcmnmmg pm" 
tern to IxJ accounted fe*r ns derneel fnun animal poiirces In 
except in the coast fi'-iiing te>aaiis, wi food coinpri c» an insignificint artic i. 
of diet — a fact whieli is to Iw deplored, since, if it is projwrl} prcpi » 

fish IS a most whole*«omc and incxpeiisiee article of food 

Of the protein dcrneil from sege table sources in a mixed diet, sue 
as that descnlnxl, the gnat psrt is aupplieel m bnnd, ccrnls, an p" 
dings. Ihi. fats of such o diet an. denied chufl^ from butter 
cqiiinlint), ennm, meat fat, either in the ineil ns scnetl or as u® ^ 
the preparation of other foodstuffs, and eggs “Drippings” and 
as substitutes for butter Imie almost the simo iiutntiio lahit ns 
latter, and m the construction of on inexpcusiio diet are cmploicd m so 
sections of this countrj anil somewhat more cxteiisiiel^ in I nglam 

The carbolndrate portion of the diet is, of course, denied a mos 
tirclj from iCottahlo sources, althongli when considcmblo ( 

milk are taken it furnishes an appreciaWo amount of this cons i u 
Cine sugar is almost a pure earboliidrate, nnd cm l>c nekoneJ gram 
gram Bn id, cenals, the legumes, and other icgttnblts constitu o 
tm-it bulk of this important constituent of the diet i..i,nccd 

Jforc than one-half the total calorics of n nonnnl nnd wcl 
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ration sliould be supplied m tbe caibohjdrate^ It is therefore, important 
that Tcgetablps, from uhich the greater part of this constituent of the diet 
18 derived, should be selects d with judgment and carefully prepared and 
cooked It 18 quite as much an art to prep ire vccictables properly for the 
table as it is in the ease of meat and fish As commonlv served in hotels, 
boardinghouses, institutious and even m private families they areusuillj 
unattractive to the ta te and often indigestible and for this reason the 
carbohjdnto content of tho diet la often found to fall below the standard 
of highest efficiency 

In manj of the diet 'cures, which hive been so hij,hlj developed in 
Europe, particularly in Germany and Switzerland the ingLnious prepara 
tion of vegetabks and the skintul combination ot varieties make it pos- 
sible to raisp the amount of carbohydrates to constitute three-fourths or 
more of the total calories required thus permitting a corresponding low 
enng of tho proteins aud etill to mamtaiu a highlj palatable and viry 
efficient diet 

In the dietetic treatment of tuberculosis too little attention has been 
given to the value of carbohydrate , and t4X> much stress laid upon the 
proteins and fats 

Preparation of Food — The phvsu lan who essays to treat tuberculosis 
should not consider it beneath his dignity to acquire some knowledge 
(theoretical at lea«t) of the culinary art He will do well m fact, to 
familianzG himself with tho various cuts of meat their relative cost 
and nutntive value and to know how they should be prepared and cooked 
>iO le»s should he bo competent to supervise the cookin^, of vegetables 
Tho most choice and expensive cuts of meat mav be rendered insipid 
to the taste and greatly reduced in nutritive value by ignoinnce or care- 
le sness in cooking The same is true of poultry 

ileat or poultry roasted at i moderate even temperature and not prop- 
erly basted will come out of the oven dry tough and tasteless with the 
result that it fails to appeal to the appetite, not to '‘peak, of tho actual 
loss of substance which it suffers. To roast or boil meat or poultry 
properly it should bo subjected first to a high degree of temperature — 
for example 400 to 500 F in the case of roasting or to boiling water 
in the caso of boiling — such a heat as will insun, the quick formation of a 
crust’ on the surface which preveirts the juices from escaping and thus 
not only retains the flavor but the tenderness of the meat 

As soon as this is accomplished which in fact requires but a few 
minutes the temperaturo should bo reduced to not above 1 '0 F where 
it should be maintained until tht joint or tho fowl, as the ca e may be, 
is thoroughlj cookrd This requires from thirty five to forty minutes per 
kilogram (seventeen to twenty minutes per pound) of the meat to be 
cooked In the case of roasting it is h^st to uso a skewer over a drip- 
ping pan, and it is very desirable to see that the joint or the fowl is fre- 
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quciitl} Lnstod (Iiiriii^ tlip piwo«H NfeiJlful nw'oraplish this h 

fastening jnecc'« of meat fat to tfit ?iirfnpt*s of the ronst aud turning thn 
8 kc«cr 8 c\cral timed during the pnokiii/. 

In broiluif, stciks and <bopd tlu Bime principle is to be ob-erved— 
exposure to n hot firo until tlic surface is ns it were seded, and tbcu to 
a lower ttrnjKriturL to allow of tin proper conking of the interior with 
out burning tbe snrfnct or p« rmittin^, the juices to escijvc flic broiliK 
or frying of potiltiw or fish re(|uires oiiicwlnt less ciri and skill Tlicre 
is a tmditiond prijudico against fri«l foods of all kinds but pirticubrb 
fried melts, which is xtr\ gtneriJ IIo%\c\tr in the ci«o of irnflt , if 
tliej arc fried oxtr a hot hn and ns far as possible in their owni fat, there 
is less objection to this method thin is gencrnlls siipjwi ed, and often 
It appeals to tlu pihti, t‘sp(«ciall\ as n grateful clintigi. from (he routine 
methods. In the casi of certain j>oiilfr\ and fish jt is prcftrablc to other 
methods nn<l quite unobjectionable from tbe jwmt of view of cffieieccv 
In cooking vegttabb-s there is an infinite vnrictv of attractive methods 
and combinations, which a skillful and mtclliginf cook will emplov The 
most common fault to l»e found with vegetables ns thev are «cned u 
that tbev arc citlur underdone and, then fore mdige«-tible, or ollo'vcd 
to remain so lon„ m the ov<n, the pin, or tlu i»ot that thev hive lost all 
flavor and a good share of their suUtaiice 


The inukiii^ of hi^hh piluliible and nutritious puri'CS Iw various com 
bmatiniis of vegctshlis is a ciilnunalioii of tin ciilinsrv art to which I'-" 
Amcncim cooks Ime nttiinisl, vet tlu nuipis are simple and incxpcn 
81V c and their value ns a faitim of diet m di ca»e is so great that thev 
merit a more widespread popiihirilv A cook who under tiuids their 
prcpnratioii wilf be able (hroiigli tlu ir emplov meat to keep tip iht oirbo- 
hvdratc factor of the dietarj , as otlicrw i c it is quite iinpo'^^iblc to do 
Seasonal Changes in Dietary — Ihc-onticnllv then shniild 1 * * 
lowering of tho fats and, to a lt'*s extent, tlu proteins of the diet "jt 
a corrospondin^ iiicriji«e m the eirl«ohvdraUs during the warmer inou i" 
As a matter of fact, tiuro is lt“«< chvngc in the rchtivc con«titiiencj o 
tlio avenge diet than might be expected Hie sources of the food supP ' 
change, of course, but it is found that there is no constant variation cit icr 
m tbe total calories, tbe ebenweal constitwcncv, or the relation of aniuia 
to vegetable protein Ihis fict is observed imong groups of licalthv 
dividnals as well as among the tuberculous when left to their owai imtnbve 
In the season when fresh vegetables and fruits are cisilv obtaina e 
at small cost there is a tendency toward a higher carbohydrate 
but this 18 trinsitorv, and the ordinary refntion is qiticklv rccstabJis 
in. tbe absence of special effort to tbo eoiitrary Iherc is, however, a 
natural diminution of butchers’ meat iii tlie rations of vH classes uu ' 
tho ven hot weather This is rccagnized bv patients and hcilthr 
sons alike, and should bo heeded in constructing a summer diet for 
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tulierciilous invalid Fisli is an es.peci'illj ippropriate substitute at such 
times, but ^eat care must be exctciacd m purchasing and shipping fish 
in the warm ueither ouing to its rapid detenontion — ^to avoid which 
It must be kept at a very low temperature to the moment of cookin^, and 
even then it i3 unvviep to ship it louj, distances in the hotter months 

Number and Arrangement of Meals — In a large part of this coiiutrv, 
especially in rural districts and almost universally among the laboring 
class it is customary to serve the heartiest meal lu the middle of the 
dav, and this is the practice, no doubt a wi»t oue in most anatonums for 
the treatment of tubercnloaia I alients should retire earlv and to do so 
soon after a heartj meil is not conducive to rt&t or sleep 

In private practice among those who are accustomed to dine in the 
evening it is perhaps permissible to continue the arrangement of the 
meals to which they are accustomed but even among this class if it can 
be done without too great incomciucnce and protest on the part of the 
patient it is better to clunge the order and prescribe dinner at noon and 
a lighter repast in the evening Afternoon tea, vvhich in England is 
such a universal affair is not very commm in Amenta There can bo no 
objection to it, however, provided it does not interfere with appetite for 
supper 

Ordmaril 7 three meals a dav suffice for all purposes Thev should 
hi punctualh end r^^larlv served and the time given to each should be 
ample — thirty minutes each for breakfast and supper and forty mnmtes 
for dinner is none too much time to allow Patients should be instructed 
to be deliberate and to masticate their food thoroUg,hl} m order to insure 
the greatest efficiency of the diet. 

Variety — In arranging a dietary for the tuberculous invalid it is 
of the first importance that sameness and monotonv both in the prepara 
tion of the food and m the material selectid should be avoided \ menu 
however attractive in the first instimcc which is repeated at regular and 
short intervals with persistent routine soon becomes tiresome and repug 
nant FacIi meal hould, as it were come as a surpnse to the patient — 
at least «o far as the middaj and evening meals aro concerned A pitient 
with a very indifferent appetite is thus often tempted into taking without 
coercion a sufficicntl\ substantial amount of food Even a hcalthv indi 
vidual if ho knows beforehand what each dav of the we< k is gom^ to bring 
him for dinner, is very apt to lose all ze t for the meal before he sits 
down to the table 

It IS a well known principle, and one which Pavlow has demonstrated 
on dogs that appetite anil a relish for food enhance manifold the di y 
gestion and assimilation functions and it is certainly not time wasted ^ 
to spend thought upon any arrangement which is calculated to stimulate 
the desire for food 

As has been aid the construction of an efficient and at the «amc time 
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fasti nui" puHis of inwit fnt to tin surfuis of tlu roast ami turning the 
skewer «t\enl times ihiritijr llie rookiiif. 

Ill lirmlnijr sticks am! ilmps tin amie ]>riiicipl( is to l>c olrcrscd-- 
cxposiirv to n liot firo mitil the aiirfaet is ns it wire « ilcil, and tlicii to 
a lower timjH raturo to allow «f (In projH r rooking of llie intirior with 
out hiimifip, the siir/iiet or permitting the jinees to i*soijio ifio broilmj. 
or fniiip, of poiiltr\ or fi*h mpims Mttiuwhiit !i“»s cm aiul skill Tlirrc 
IS ii triditioinl jmjmliot n^mi t frieil fiynls of nil kinds Imt pirticubrli 
friei! melts winch is iin p n< nl Iloweiir, m the 1 1 e of inij!< if 
tiny nre frii'i! o\ir n hot fin nml as far ns possiMe in their own fnt there 
13 less olijiHtion to tins inetluK} than is pmrnllN snpjxwxl, and oftm 
It appeals to thi pal ife, i <|»oein 1 l\ ns a pr ill fnl chanp' /nun thi routine 
mctlioiK In till 01 t of cirtain poiiltri ami fi h it is priftrihh toother 
methods and ijiuti iinohji'itionnUo from the jsniit of mow of eilnienc' 
In oixiknip M'pitnhh s then js an infinite \urut\ of nitraitiic methods 
and comlmntions wineli a skillful ind intillipnt eivik will einploi Tht 
most eoimuon fault to In fomnl with itplaMis as ilm nre «tn«l » 
tint till! art eitlur undinloni and, Ihmfore imlip>til>h nr alKw’d 
to ninain so long iii (he oviii the pan or the ]iot that thei halt lo t "H 
flaior and n pixl shm of tlicir snUtanei 

Ihi makinp of hi^hli pilifwhh and tnifnfioii* piines h' 
hinations of M,.itilil<s is a enlmniatioii of (hi enhnari art to whuh 
kmoncan oixiks hue attninal, Mt tin rnijns an simpli and ineaixn 
sue, and tlmr auliio as a ftitim of dut in di la^i is so griit tliJt th^' 
merit a moit wiJespn ul |»<»puhinli A nxik who nmltr (and’ (h*'**' 
preparition will U nhh throiij.li tlmr imploMnent to keep np tla eirw'’ 
hidritt factor of the diotnn, n» otliirwisi it is ijmti. impossiblL to do 
Seasonal Changes in Dietarj — ThoontiealK then «hnnld U ^ 
lowering of tho fats and, to a Iiss eateiit, tin protiiiis of (he diet mt 
n cornspondin,, nicnnst in tin eirlsdiidruti s diinn^ the warmer luoiith’ 
Vs a nutter of fact, tliiro is liss cliaiige in the rclatm constitiicnei o 
the nitrige diet than mi^ht l*t e\ peetial Tht sniirets of the fix>d suir' 
clinive, of eoiir e Imt it is fomitl that tin ri is no constant i arintion cit icr 
in the total oalorus, the chimicil con titHciiei, or the rclition of aiwuw 
to aigitnlilo protein Ihis fact is ol»serMd nmon., j,roups of hedd" 
dll idnals as will as amoii„ iho tulxtanlons when li ft to tlmr own initiat"*- 
In the ^eason when fn h aegctihli's and fruits an, eisili obtain' 
at smill cost thtro is n tindino towaril a hijicr cirliohidmfc 
but this IS transitori, and tin. ordinnn relation is ipuckly rcistabhsi 
jiv the nb cnco of special effort to tho eontrari Ihcro i’, howciCT) 
uatunil diminution of butchers* nuat in the rations of all eks es duTUU 
tho Mrs hot woathir rina la rceognireil hi piticnts and licdtii' 
sons alike, and should bo Ltciled in constnictniL, a summer diet fer i 



The cost of raw food mntenal m this schema did not (in. 1911) ex 
ceed 1/6 (30 cents) per person per diem 

In this country a very satisfactory diet for the ambulant, uncompli 
cated case mav be supplied at not to eweed 30 cents per person per 
diem for jaw food material and m some sections of the country where 
moderate and low prices preiail the cost ot the same diet may fall as low 
as 25 cents 

The following menus for seieral days are taken from records of one 
division of Loomis Sanatomun (Annex) where they were actually em 
plovcd with satisfactory results from every point of view 


\nvex Division Henus for One Week — Cost pce Person per Dikji 30 Cents 


Ftnl Day 


Breakfast 

Dinner 

Supper 

Oranges 

Soup 

Boston Beans 

Shredded Wheat 

Frico ^ecd Chicken 

Catsup 

Sausagt. 

Tomatoes 

Chocolate Cake 

Corn Bread 

Mashed Potato 

Marmalade 

Bread— Butter 

Ico Cream 

Bread — Butter 

Coffee— Cocoa 

Bread — Butter 

Cocoa — lea 

Milk — Cream 

Milk 

Second Daj 

Milk 

Bananas 

Soup 

Oreimed Dried Beef 

Oatmeal 

Roast Beef 

Baked Potato 

French Toast 

String Beans 

Apple Sauce 

Maple Syrup 

Boiled Potato 

Bread — Butter 

Bread— Butter 

Rice Pudding 

Cocoa 

Coffee— Cocoa 

Pread— Butter 

Milk 

Milk— Cream 

Milk 

Third Day 


Stewed Pears 

Soup 

Corned Beef Hash 

Cream of Wheat 

Boiled Lamb 

Peaches 

Eicon 

Rico 

Spice Cake 

Graham Muffins 

Peas 

Bread — Butter 

Bread — Butter 

Steamed Pudding 

Co oa 

Coffee — Cocoa 

Bread — Butter 

Milk 

Milk— Cream 

Milk 

Fourth Day 


Prunes 

Soup 

Cold Sli ed Meat 

Oatmeal 

Roast Beef 

Fried Potato 

Grid lie Cakes 

Potato 

Mixel Pickle 

Maple Syrup 

Com 

C Okies 

Bread- Butter 

Tapioca Pnddmg 

Bread — Butter 

ililk— Crcim 

Bread — Butter 

Cocoa — Milk 

Coffeo — Cocoa 

Milk 
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nn economic diet is n problem fsatncnlmt difliciilt to solve It requires a 
cnrcfiil uiqnirv into tlit rilntivc food ^ulucs and cost of the various articles 
on the market and some kiionledp. of the. ciilinarj art. It is a perplexin 
prohlciu e\tn in the home kitdien under the nninpi merit of nu intelligent 
houscvMfc, hilt is much more diOicuU and complicated m institutional 
practice 

BnrdsMoll, of tho Kinf» Eduard ^ II Sanatorium in England, has 
worked out a scheme which he has found to meet the conditions both as 
to cflicicncv and econoiiu m a xen •itisfactorj manner lie arranges a 
bill of fare for tho month, with such articles of foodstuffs as the markets 
afford at tho «en«on, from which hill the dniK mcmis arc prepared. The 
average individual portion is indicitcd on this li<t, so that the cook mar 
make anflicicnt allow ante lu tho preparation of the meal with the mini 
rmim of waste Iho following OTamplc is a eop\ of one of thc<c moothlr 
bills of fart nctnnlK omploved (September, 1011) Tho portions indicate 
averages from which itultvidiinls varj in one direction or (he other to 
some cateiit It is a fnirU geiieroua diet, rcpR'«<nttng somctlimg over 
3,000 calorics It will be noticed that a somewhat larger portion » 
allowed for men than for women 

I ATiENTs Dietvrv— lUarawELL 


Diet A —Men Dft D — tromea 


Drcnkfnst 

Porridge with "Milk 

2 

02 . 

“ 5Cgin 

Brcnkfa»t 

] orridko with 3Iilk 2 02 “ 56gin- 

Bread 

2 

02 

«s vCgro 

Bread 

H' or * 4"^^ 

Butter 

1 

. 02 

= 14gm 

Butler 

J, 02 14 

Fgps 

I 


«= 2 Spm 

Fpgs 

j «= o3gin 

Bacon 

1 

OZ 

= 2Sgm 

Bacon 

1 02 = 2 >gni 

Tongue brawn etc 

1 

02 

= 2 ^gm 

Tongue brawn 

etc 1 OZ “ "Sb® 

Herrings 

1 


*= 23gni 

Herrings 

1 « 29gin. 

Luncheon 

Hilk 

i/ 

rt 

= 490 pm 

Luncheon 

Milk 

1' pt '=490gffl 

Bread 

2 

02 

■= ., 6 piii 

Brood 

11 ' OZ = 4'’gm 

Butter 

V 

02 

=* 14pm 

Butter 

^ OZ ^ 14b® 

Ifcnt 

3 

OZ 

= 84pm 

Meat 

2'/ OZ ■= TO pm 

Pudding 


OZ 

140 pm 

Pmlding 

3 OZ == 64gm 

Dinner 

Jfilk 

1/ 

Pt 

= 490 pm 

Dinner 

Milk 

y pt =490 pm 

Bread 

2 ' 

OZ 

— 5C pm 

Brcatl 

11/ OZ = 4'‘pm 

Butter 

1/ 

02 

= 14 pm 

Butter 

1 OZ =» 14pffl 

Meat 

3 ” 

or 

= 84 pm 

Meat 

21 ' OZ = TOgm 

Pudding 

5 

OZ 

= 140 pm 

Pudding 

3 OZ == 84po 

Potatoes 1 

Croens 1 

Afternoon Tea J 

q e 



Potntocs 

Creens 

Afternoon Tea 

1 

\ <l 8 

J 



Breakfa t 
Bananas 
Oatm«al 
Boiled Efegs 
Bolls 
Butter 

Coffee — Cocoa 
Milk — Cream 


Oranges 

'Wheatena 

Eggs 

Potato Scones 
Bread — Butter 
Coffee — Cocoa 
Milk — CieaxB 


Apricots 
Saton Wheat 
Bacon 

Onddle Cakes 
S^rup 

Bread— Butter 
Coffee— Cocoa 
Milk — Cream 


Prunes 
Pcttijohns 
Eggs to order 
^luffins 
Bread — Butter 
Coffee— Cocoa 
Milk— Cream 


Oranges 
Oatmeal 
Codfish Cakes 
Polls 
Butter 

Coffee — Cocoa 
Milk — Cream 


FOOD 
^eeonif Day 
Dinner 

BoniUou 

Boast Spare Biba 
Sauerkraut 
Sireet Potato 
Boiled Potato 
Plum Pudding 
Brandy Sauce 
Milk 

Thtrd Day 
Bean Pur<.e 
Boast ^ eal 
Potato 
Parsnips 
Lettuce 
Pie 

Bread — Butter 
MiIL 

Fourth. Day 
Vegetable Soup 
Broiled Steak 
Tomatoes 
Potato 

Tapioca Pudding 
Bread— Butter 
Milk 


Fifth Day 
Soup 

Boast Beef 
Browned Potato 
Beets 

Steamed Pudding 
Foamy Sauce 
Bread — Butter 
Milk 

Sixth Day 

liA 

Asparagus 

Potato 

Bice Puddmg 
Bread — Butter 
Milk 


503 


Supper 

Boast beef Hash 
Chicken Salad 
Lemon Jelly 
Whipped Cream 
Bread — Butter 
Cocoa — Tea 
Milk 


Lamb Chops 
Boiled Bice 

Cake 

Bread — Butter 
Tea — Cocoa 
Milk — Cream 


Cold Ham 
Creamed Potato 
Fruit Salad 
Boston Cookies 
Raspberries 
Bread — Butter 
Cocoa- Tea 
Milk 


Lamb Stew 
Bisiuit 
Peaches 
Cake 

Bread — Butter 
Tea — Cocoa 
Milk 


Steak 

French fried Potato 
Lettuce 

Cookies 
Bnad — Butter 
Cocoa— Milk 
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ItrenkfiHt 

Bananas 

1 ottijohiis 

Codfish Cakes 
Holla 

Hroflci — Blitter 
^Iilk — Crevm 
Coffee — Cocoa 

fi/M Dtu 

Diniii r 

Soup 

Comeal Beef 

1 otato 

Cal laaRC 

Ihe — Clieo>ae 

Bread — Butter 
Milk 

Siipjier 

I amb Stew 
^ rRCtables 
Cinnamon Bolls 
Bread— Butter 
Cocoa— Milk 

Stewed I IRS 
Iloininj 

Fl.r’ 

Breiid — Butter 
^fifk — Cream 
CotTec — Cocoa 

Sulh Daff 

Soup 

IhIi 

I otato 

Tomatoes 

Bread I ualJinR 
Bread — Butler 

M.tk 

Sfacaroni— Cheese 
Layer Cake 

I ineapple 

Bread — Butter 
Cocoa — Milk 

niuibarb 

Oatmei! 

French Toast 
Srrup 

Bread — Butter 
CofToo— C 0 C 01 

Milk — Cream 

tJerenM Bay • 
Soup 

Steak 

Potato 

I inin BeaiH 

Bvkeal Custard 
Bread— Butter 

Milk 

Cold Hsm 
Creamed Potato 
J>cnion Jelly 

Soda Biseuit 
Bread— Butter 
Cocoa— Milk 


\ group of fort^ pnticiit< «m \ar\ing prjdps of cTPrcj«p, with n few 
“cojnpletc rest ci«o<i made aati^fiictort weight gnins nitd in other re 
apects did well on tliH ditt, n\erngiiig oniewhnt o\cr 3,100 calorie^, with 
approximate 1\ luO gin protein 

In another diM^ion of lonmis Sanatorium (Intennedintc Division) 
during the siinc period a more expensne diet was served — an example 
of which 19 given in the following list of mcnui for seven divs The 
actual consumption of food from this diet bj a group of fourteen patients, 
eqiiallv divided as to sex, was somewhat less than in the former ci«e, 
the results as to weight gums, tti , were aliout the snnu 
Intehmldivte Dni'jiox 3Ilnus fvw One Wefk — Cost ptn Pibsov ter Dm” 


Breakfast 

40 Cents 

hrsi Day 

Dinner 

buppir 

Crupcfruit 

Tomato Bisque 

Cold Boa t Beef 

Farina 

Boast Duck 

Browned Potato 

Omelet 

Stuffing 

Coconut Cake 

Muffins 

floo eliCTiy Jam 

Bread — Butter 

Butter 

Creamed Onions 

Cocoa — Tea 

Coffeo— Cocoa 

Mnshed Potato 

Milk 

Milk — Cream 

Ice Cream 

Bread — ^Butter 

Milk 
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Breakfast 
Bananas 
Oatmeal 
Boiled Eggs 
Rolls 
Butter 

Coffee — Cocoa 
llilk — Cream 


Oranges 

Whealena 

Eggs 

Potato Scones 
Bread— Butter 
Coffee—Coooa 
ililk — Cream 


Apncota 
Saxon Wheat 
Bacon 

Qriddlo Cakes 
Syrup 

Bread— Butter 
Coffee — Cocoa 
Milk— Cream 


Pettijohns 
Eggs to order 
ifuffins 

Bread — Butter 
Coffee — Cocoa 
Milk — Cream 


Oranges 
Oatmeal 
Codfish Cakes 
Rolls 
Butter 

Coffee — Cocoa 
Milk — Cream 


Second Daa 

Dinner 

Bouillon 

Roast Spare Bibs 
Sanerkrant 
Sweet Potato 
Boiled Potato 
Plum Podding 
Brandy Sauce 
Milk 

TAtrd Dag 
Bean Puree 
Roast Veal 
Potato 
ParsDips 

Pie 

Bread — Butter 

Milk 

Fourth Dasf 

Vegetable Soup 
Broiled Steak 
Tomatoes 
Potato 

Tapioca Pudding 
Brea 1— Butter 
Milk 


Fifth Day 

Roast Beef 
Browned Potato 
Beets 

Steamel Pudding 
Poamy Sauce 
Bread — Butter 
Milk 

Sixth Bay 
Fish 

Asparagus 

Potato 

Rice Pudding 
Bread — Putter 
Milk 


Supper 

Roast beef Hash 
Chicken Salad 
Lemon Jelly 
Whipped Cream 
Bread — Butter 
Cocoa — Tea 
Milk 


Lamb Chops 
Boiled Rice 

Cake 

Bread— Butter 
Tea — Cocoa 
Milk — Cream 


Cold Ham 
Creamed Potato 
Fruit Salad 
Boston Cookies 
Ra pbemes 
Bread — Butter 
Cocoa — Tea 
Milk 


Lamb Stew 
Biscuit 
Peaches 
Cake 

Bread— Butter 
Tea — Cocoa 
Milk 


Steak 

French fried Potato 

Lettuce 

Penra 

Cookies 

Bread — Butter 

Cocoa— Milk 
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Brcakfn^t 
Hanniias 
Hominjf 
Bncon 
torn Bmd 
Bn ) i — Butter 
CofTei' — ( o<y» i 
ililk — Crcnra 


Secenlh Day 
Bitintr 

Crcntn Soup 
Bon^t Lamb 
Potato 
Com 

Btknl Cu tard 
Caramel Sauct, 
Br« ad — Butter 
Milic 


Suppt r 

Cold Meat 
Mncnroni 
Toinntocs 
Apple Sauce 
I Hjer Cake 
Bfefld~-Butter 
Cocon — Tea 
Milk 


It wtU tluia Ik* scoti that a wtU Inlincwl awl efficient diet for tlic ordi 
nan tiibcrciilons piticnt l>o cotiMntcfeil at n «)«t for raw fodl ma 
tern! of 30, or m pome Pfcliom ni Ion as 2», cents per por'cn 

per diem It ndl !>c roch nl«o that the coat jiiemscs rapidli a* tie 
diet Iiocomea more elaborate, non nitbont nti\ jncrti«p jn tbe nutrition 
^aluo 

In institutions for pauper* niid meompetrnts, nlicrc actinl 
di*M^e lias not to K coiisidmHl, it is quite piissibit to furnish a ration 
nluch diall hnic the tioco««m calorific \alito and a sufiicicnt protein con 
tent foT ns Uttk os lo or It cents per pcrw>n j>ct diein, nnd in wicral 
institutions of the «ort sucli a low cost is iictiinlh nnmtaniod But, 
while a diet po constructeyl inns lie pnicticillc and eflicicnt umlcr such 
cireumstaiicep, it would be an cxtnmch Imzirdous and iiujustifublo cs 
pcrnueiit to attempt to roduee the cost of diet to am such figures m the 
CISC of tuberculous iinnlids in or out of institutions Indeed, it would 
be of serj doubtful eNpenliciics to atUnipt to reduce the cost m the latter 
case much IkIow 30 or posgibli, under wmo circumstances, 2u cents at 
the present price of foodstuHs (1011) 

Diet in Far advanced Acute and Complicated Cases — Diinn„ ac’itc 
emcerbitions arising in the coiir c of an otlicrwi c faionble cn o, such 
as inav follow an “oierdo«c” of exercise or tubenulm, there is no indica 
tion for nii^ special change in the ordiiian dictnr\, nllhoiigli the patient, 
being immobilized, that is, placed on “absolute rest” and during the pcriotl 
of fever, will natunlly fake less food oning to the iiicjiKnfnl falling e® 
in appetite Tins ne*d cseito no apprehension, nor is it per sc a condi 
tion enlliUp, for supplementary diets of c{Ks and milk The patient wdl 
in fact do better if not disturbed by an\ depirturc from the food routine 
to which ho has become accustomed 

But lu cases of progressive disease and continued hyperpyrexia, or 
in the presence of certain complications, it will often hetonic neccssa'"^ 
to make more or loss radical changes both in the constitueiiev and the 
frequenev of the diet, with a view of mamtainuig a sufficient uourishment. 
In “far advanced” and progressive cases, where tho patient has lot a't 
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appetite for re^lar meals, ind has a repu^jnance for food as ordinarily 
sened, it is wise to fcne small quantities at frequent intervals for such 
a period as conditions will determine It is an excellent practice in such 
cases to divide the total amount of food to be given into eight parts, 
to be given at two hour intervals through the day, the larger portions 
coming at the regular meal hours 

The following ‘two hour diet is one which has been found verj scrv 
iceable ni these eases in the hospital of Loomis Sanatorium It affords a 
sufficient variety and total quantity in such small portions as not to excite 
repugnance even when there is a decided anorexia 


ItEOULia Two IIotR Diet 


First Day Second Day 

6 00 A ir 


illlk 

6 

o< 

s 

170 gm 

»i)k 

3 

oz » 

170 gm 

1 Haw Egg 

600 A :u 





1 Raw Egg 




Orange 

3 

or 

K 

90 gm 

Grapes 

8 

oz ^ 

90 gm 

Oatmeal 

3 

or 

B 

90 gm 

Cream of W1 eat 

3 

oz = 

90 gm 

Creotn — Sugar 





Cream — Sugar 



3 Soft Cooked Eggs 




Butter 

1 

or = 

14 gm 






Dread 

1/ 

oz “ 

14 gm 

10 00 A M 









Broth 

4 

oz 

IS 

lOOgm 

Cocoa 

3 

oz ™ 

90 gm 

Toast 

1' 

oz 

= 

14gm 

Toast 

1 

oz ~ 

14gffl 

Beef Juice 

8 

oz 

* 

90gra 

Beef Juice 

8 

oz — 

90 gm 

12 00 If 









Soup 

4 

oz 


120 gm 

Cream Soup 

4 

oz = 

1”0 gm 

Cl icken 

V' 

oz 

= 

4’eni 

Lamb Chop 

11 

oz °° 

4'‘gni 

Potato 

2 

oz 

= 

60 gm 

Potato 

3 

oz = 

60 gm 

Ice Cream 

3 

oz 

= 

90 gm 

Bread — Butter 



2 00 P M 









Hot Cho oUte 

4 

oz 

= 

120 gm 

Beef Juice 

3 

oz = 

80 gm 

Bread Butter Sand 





1 Raw Egg 



wich 

1 

oz 


‘’Sgm 





400P U 









Milk 

C 

oz 

= 

l<0gm 

Milk 

6 

oz = 

170 gm 

Beef Tuice 

3 

oz 

= 

90 gm 

1 Raw Egg 



6 00 P JI 









Broth 

4 

oz 


1^0 gm 

Beef Broth 

4 

oz = 

120 gm 

Stewed Fruit 

2 

oz 


60 gm 

Lettuce Salad 

1 

oz = 

IS gm 

Scraped Peef Sand 





Toast 


oz = 

14 gm 

wich — Beef 1 


1 1 






— Bread 

1 O; 

t J 

= 

43 gm 





8 OOP Ml ,, ,, 
lOOOPMl 

6 

or 

= 

l-Ogm 

Udk 

6 

oz = 

170 gm 
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Ikird Day Fourth Day 

COO A M 


Milk 

C 

oz “ ITOpm 

Milk 

6 

02 = llOgIIl. 

1 Jlaw Ipfr 



1 Raw Fpp 



8 00 A M 






Iruit 

3 

oz = OOptn 

fruit 

3 

02 = 00 pm 

IJnron 

1 

02 ,*= 2>>pm 

Cocoa 

4 

02 = POpm 

I utnto 

1 

oz. *= 2^ pm 

Toast 


koz.=* 14 pm. 

Toast 

CofTcc 

1 

02 = 23 Rtn 

1 Raw fpp 



1000 ^ M 






‘'lirotl )<xl M licnl 

1 

“ 3,* pm 

I,ct<ueL Sandwich 



Cream 

1> 

02 = 4“ pm 

Milk 

6 

oz. = liOpm 

Siipnr 



Beef Juice 

3 

oz.= 00pm 

1 Itaw I pp 

12 00 M 



1 Raw fpp 



Chicken Broth 

4 

02 =* 120 pm 

Thick Soup 

4 

02 . = 1*0 pm. 

Bieo 

1 

oz " 23 pm 

Chicken 

1 

02 » "agm 

Beef Sandwich 


I otato 

1 

oz.« ®3ptn 




Ctlerjr 

1 

ot.= *3pm 




Ice Cream 

3 

02.= OOpo 

200 P M 






J-pp Orntipcailc 



Bice Pudding 

2 

oz “ 60po 

(1 olhiimm — 1 oranpc) 


IJread— Bolter 



Beef Juiec 

3 

oz “ 00 pro 




400r if 





©z el.Ogm. 

Milk 

G 

oz “ ITOpm 

Milk 

G 

1 Raw Fpg 

0 00 P M 


1 Raw Epg 




^teak 

2'. 

02 = “.f pm 

Scraped Beef Sandwich 

Potato 

1 

02 = 28 pni 

fruit Salad 

2^ 

02 » lOgai 

Baked Apple 
Bread — Butter 

3 

02 . = 00 pm 

Beef Juice 

3 

or = OOgm 

8 00P A[ 1 


or. = 170gm 

Milk 

G 

oz =170gm 

10 COP M j 

0 



Fifth Day 


Sixth Day 


6 00A M 





02 =l<0pDi 

Milk 

C 

02 = 170 pm 

Milk 

C 

1 Raw Efep 



1 Raw Epg 



8 00 \ 

Cream of M heat 

3 

02 = 90 pro 

Fisli 

2 

02 = 60pm 

Cream — Sugar 



Toast 



Toast 



Beef Juice 



Coffee 

10 00 A M 



Co&eo 



Fpg Lemonade 



Cocob 



Beef Juice 



1 Raw Egg 
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Fifth Day {continued) Sixth Day (ronlmued) 


l'>00 JI 

Soup 4 oz=l'’0e™ 

Scraped Beef Sandwich 

Celery or Onion 1 oa = ®Sgm 

Steak 

Potato 

Custard 

Milk 

3 

oz = 75 gm 

oz = 90 gm 

2 00P M 

Broth 

Bread — Butter 

4 oz “l^Ogm 

Gruel 

3 

oz — 90 gm 

4 00 p ir 

Milk 

1 Eaw Egg 


Milk 

Beef Juice 



6 00 P 31 

CornmLal 3Iush 
Cream — Sugar 
Pruit 

3rilk 

3 0* = OOgm 

3 oz ™ 60 gin 

Omelet 

Toast 

Apple Sauce 

3 

1 

3 

or = 90gm 
oz = 38 gm 
or = 00 gm 

8 00 P M 1 „ 

10 00 P M i 

r oz « no gm 

Milk 

6 

oz “inOgm 


Sttenlh Daj 


eooA ir 

Milk 

1 Raw Egg 

6 oz = 170 gm 

8 00A M 

Bacon 

Toast 

CoSee 

1 oz “ '>3gm 

10 00 A 31. 

Grape Kuts 

Cream 

1 Raw Egg 

2 oz = 60gm 

12 00 31 

Roast Beef 

** oz = 60 gm 


Apple nut Salad 
Bread — Butter 

2 oz = 60 gm 

200P 31 

Milk (4) Toast (1) oi 
Afilk 


4 00P M 

Beef Juice 

1 Raw Egg 


8 OOP 31 

Lamb Chop 

Potato 

Junket 

Toast 

Beef Juice 

11 oz = 43 gm 

8 OOP 3n,f,„ 

10 OOP 31 1 

6 oz =l''0gm. 


Th>3 IS well balanced ration aTcraging about 2,500 calories and if 
well borne will maintain nutrition or even effect weight gam m pite of 
bigli ttmperatiirc and progressiac disease 
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Third Day Fourth Day 

COO \ M 


Afitk 

C 

0*. *= 170 gni 

Alilk 

e 

or.“liOgin 

1 Jlnw 1 pg 



1 Raw Fpp 



8 00 A M 






Fruit 


et. "= *'0 pn 

Inut 

3 

oz.= '*0pn 

Kniun 

1 

or = 2Spii 

Cooon 

4 

or. “ l^Opm. 

1 otnto 

1 

or.«= 2^pn 

Toa<t 


oz.“ Ifpta. 

Toii't 

1 

or. — “-t pm 

1 Raw Fpp 



Codt-p 






1000 A M 






‘'lirotl l<\l \\ hcftt 

1 

» pert 

I-etl«ec San»l«icV» 



Cmm 


■•oz *=■ 4 *pm 

Milk 

G 

oz.= liOEm. 

''iipnr 



Rwf Jme< 

3 

or.=“ SOpn 

1 ]{aw Fpp 



1 Raw tpp 



12 00 M 






riiickoH IlrotJi 

4 

oz, *= 1*0 pm 

Thick Soup 

4 

otssPOpm. 

IkICC 

1 

oz •=* 28 pm 

Cliukrn 

1 

or.** "•'po 

Beef SnnOwnli 



1 otato 

1 

ot- 25pm 




Ctlcrv 

1 

or «9 "jpm. 




Ice Cream 

3 

et»* JO pm 

2 00 r M 






leg OffliiRc-uIc 



Riec I itJihnp 

2 

or ■=* 60 po 

(1 flllutnin— 1 orauRp) 


Bread— Rotter 



Beef JuKx 


or = OOptu 




4 00 r M 






Milk 

G 

or = 170 pn 

Milk 

C 

Otwl.Opn- 

1 Raw Fpp 



1 Raw hpg 




0 00 1 il 


^tcak 

I atntn 

Raked Apple 
Rreid— Rutter 

01 

1 ' 

3 

or. = 7 . pm 
oz «=s 2^ pro 
oz = 00 pm 

Scraped Beef Sandwich 
Irurt Salad 2' or 

Beef Juice 3 oz 

=* i5gm 
=» OOgm 

POOF Ml 

10 CO I M 5 ^ 

C 

or = 170 pin 

31 ilk 

6 oz 

=sl.0gm 

Day 


Suth Day 


C 00 A Ar 

Afilk 

1 Raw Fpp 

C 

or = 170 pm 

Atilk 

1 Raw Lpp 

6 oz 

= l(0gm 

8 00 A Af 

Cream of M heat 
Cream — Sugar 
Toa«t 

Coffee 

3 

oz = 00 pro 

Fish 

Toast 

Beef Juice 
Codeo 

2 oz 

= COgm 

10 00 A If 

Fgp Lemonade 
Beef Juice 



Cocoa 

1 Raw Egg 
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Second Day {continued) 

C 00 P M Cocoa 
Toast 
Butter 
Custard 

8 00 P 11 Milk 


Third Day (continued) 
Milk 
Pice 
Toast 
Butter 
Cocoa 


Quantities for second and third dtys relatively the same as for first day 


2 000 CtLORiE'i— LKltro Diet 


800AM Cocoa 1 cup (small) 

>.CTD’9 2 



b-BBS 

Milk 

Oronse Juice 

ar'’ 

Jl Egg 1 

1 1 cup Milk ] 

10 00 A M 

Eggnog 

12 COM. 

Soup 

1 cup 


Milk 

Junket 

Egg 

Cocoa 

1 cup 

4oz = 120 gm 

2 OOP M 

1 cup (small) 


Beef Juice 

3 or 00 gm 

4 00 P M 

Milk 

Beg 

Cocoa 

1 cup 

800P M 

1 cup (smBll) 


Milk 

1 cup 


Eggs 

2 

8 OOP M 

Hot Milk 

1 cup 

Atzaice 

Milk 

4So2 '=l‘»50gm 


Cocoa 

11 0* " 370 gm 


Baw Eggs 

7 


Soup 

(» ot = 1(0 gm 


Beef Tujce 

loz = 90 gm 


Junket 

4oz “ I'^Ogui 


Sugar 

1 oz in Cocoa 


Orange Juice 

o oz = 00 gm 


These semiliquid and hqnid diets will be found especnlly serviceable 
in certain laryngeal cases characterized by more or less distressing dvs 
pbagia although such cises eometimeb have a greater tolerance for solids 
than liquids 

It IS Bcarcelt nccessarv to point out that the cspenbc of such dietaries 
13 considerable, not only because of the greater cost of material hut on 
account of the greatly increased service (nurse or dietitian) required 
Constipation and diarrhea, arising from vanoiis causes arc not un 
common in the course of chrome tuhorculosis When due to extensive 
tuberculous involvement of the inte tines Iittk can hi expected from 
anv form of treatment, but in any case hotter results can be expected 
from suitable modification of the diet than from any other method 
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It sometimes liappens, Iiov\f\cr, tlint siicli a diet is not wdl borne, 
and appears to cnu«e pnotric ami inttstiiml disturlmicc, or at least to 
can c 111 tlie jmtient n s«.nse of discomfort In such cases, or wlicn there 
IS reason to Ixliev* that tlie diet mn^ lie in part tlie cause of temperature, 
ns imposing loo print n strain on llie dipestiao functions n scmihquid or, 
m extrerao ca'cs, a liquid diet inna be siilatitiited and often aucccs’fullj 
rollomiip arc examples of sucli diets winch hare been found m actual 
cspcricnco acn satisfaclorj 

Tno-llota Sriduotio Diet 
first Day 


8 00 A M 

Plums 



lorinA 

4 02 “ 120 pin. 


Ton t 

1 02.** 2igtn 


Cocoft 

4 02 = 120 RIO 


Crenm 

4 02 ='l*0Rm 


Uniter 

14Rtn 

10 00 \ M 

Hoif Juice 

3 or “ 00 RID 

l^OOAI 

Cr» am of Poj Soup 



/ wieVnek 

Butter 

1 02 ** 28glfl 


Ice Cnom 

3 02. “ 00 pm 


Milk 

C 02 “ 170 pm 

200P il 

1 Iltvxr Iftc 


4 00 P M 

3filk 

f 02. — 170 pm 

COOP IT 

3r.i>c 

C 02 —170pm 


Toast 

1 02 — 2SRm 


Butter 

or — 14 pm 


lunket 

3 02 — 00 pm 

8 00 P 31 

Coeoa 

w 02 *= HOpm 

AvEnice 

Protein 

120 pm 


Fats 

133 pm 


Cflrbohjdrotes 

2‘*5 pm 


Cnlones 

2C'>‘> 

Second Day 

Thrd Day 

8 00A IT 

OranRos 

Crapes 


I eitijolina 

Oatmeal 


Toast 

Toast 


Butter 

Butter 


Coeoa 

Cocon 


Cream 

Cream 

10 00 A 31 

Beef Juieo 

Beef Juice 

12 00 31 

Crenm of Tomato 

Cream of Spinach 


7wjebnek 

7wichack 


Butter 

Butter 


Charlotte Rnsso 

Tunket 


3r.ik 

3rilk 

2C0P 31 

1 Raw TpR 

1 Raw FrB 

4 OOP 31 

3rilfc 

31, Ik 
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First Bay (continued) 

Second Day 

Third Bay 




(continued) 

{continued) 

Dinner 





Roast Lamb 

3 oz 

= 60 gm 

Broiled Chicken 

Roast Beef 

Rice 

5 oz 

= 140 gm 

Baked Potato 

Rice 

ililk 

1 cup 


Milk 

Zwieback 

Zwieback 

' oz 

— 14gm 

Zwieback 

Butter 

Butter 

1/ oz 

“ 14gm 

Butter 

Milk 

Supper 

Baked Potato 

3 oz 

= 90gm. 

Lamb Chops— 2 

S]uab (or 





Chicken) 

1 Egg (Omelet) 



Rice 

Baked Potato 

Zwieback 

\ oz 

— 14 pm 

Zwieback 

Zwieback 

Butter 

t(.OZ 

“ 14gm 

Butter 

Butter 

Milk 



Milk 

Milk 


Averafre 

Prgtein 110 gm 

Fats llSgm 

Carboh><lrat«8 2tOgin 

Calories 2 500 

H\perchlorlivdr:a is another condition aTiiine fraqnentlr m certain 
stages of ttiberculosts to meet uhicb an ‘ snti acid diet la the most efFee 
tire weapon available Such a diet is the following which u often euf& 
eient to corrovt the trouble ivithout other recourse 

Anti Acid Diet — L iseiui. Avti Acid Diet— Strict 


8 00 \ ir 



rBrmled \eal 

70 gm 

Milk 

200 gm 

Choice 

J Stewed 1 eal 

100 gm 

Soft Boiled Eggs 

2 

iBeef Steak 

• Ogm 

Toast 

GOgm 


iFowl 

70gm 

Butter 

SOgtn 

Choice 

J Toast 

30 gm 



1 Zwieback 

eogm 




Egg 

Butter 

‘’Ogm 



10 00 A 

M 





Milk 

500cc 

Egg 

1 


Toast 

40 gm 




Butter 

vOgm 



12 00M 






French Soup with Tolk of Egg 

Chicken or Broiled lleat 100 gm 


[Raw Afeat — Beef Steak 

2u0gm 

Spinach or Asparagus 

100 gm 

Choice 

\ Broiled or Boiled Fowl 

140 gm 

Stale Bread 

100 gm 


(Broiled or Boiled Fish 

140 gm 

Butter 

30 gm 


Asparagus Heads 

100 gm 



Toast 

20 gm 




Omelet SoufB 

120 gm 




Butter 

lOgm 




Black CoiTee Small cop 
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An obstmnte constipatjon is froqtientU corrected bj a diet similar te 
tbc following 


Anticonstipitkiv Diet 


First Day 

(Second Day 

Third Day 

7 00 A M 

Orange Juico 

Orango Juico 

Orange Juice 

Breakfast 
\l I'les 

Oatmeal 

Cream 

Sugar 

Igk-l 

CofTeo 

Figs 

Brttijolins 

Cre-im 

Sugar 

Lamb Chops 

Codec 

Pears 

Shredded ViTieat 
Cnam 

Sugar 

Omelet 

Coffee 

Dinner 

Chicken 

Cikry 

A«]iarngus 

IJroim Bread 

Butter 

Roast Reef 
Cauliflower 

Spmseh 

Bread 

Butter 

Roast Lamb 

Peas 

Carrots 

Broim Bread 
Biittip 

4 00 1 M 

Buttermilk 

Buttermilk 

Buttermilk 

Supper 

I^nih Chops 

Salad 
lie 110} 

Craham Bread 
Butter 

Broileil Cbieken 
Salad (Tomato) 
Brown Br\ad 

Butter 

Stewcil Prunes 

Fillet of Beef 
Salad 

Rye Bmd 

Butter 

Appk Sauce 

8 00 r M 

Steweil Fruit 

Fruit 

Fruit 


In ibo ease of diarrhea it is wi«c to concentrate the diet as nnieh as 
possibla The following example of such a diet Ins proied leri eatl3fa^ 
tor\ in such ca*-cs and pcniiits of sufficient inriety to be ncaptnbk to 
most pitients oier protracted periods 


CONCENTR-STEO DlLT 

First Day Second Day Third Day 

Breakfast 

Ilominy 3 or = 00 Rm Same but vary style of serving cgs* 

Cream 1 oz = 2Sgm 

Sugar 

EsRs 2 

Cocoa 4 or — 120gm. 

Toast 1 oz = 28Bm 

Butter ’ or = 14Rm 
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icEt” stage there is shoivn no omform disturbance m these factors, onlj 
such as IS found m non tuberculous cases (c) In ‘moderatelj ’ and ‘ far 
advanced’ cases aciiie and twMfne the tendemj inclines to a lowered 
total acidity and motilitv, especially in the active stage It w ill be seen 
therefore that in certain stages of the disease there are indications for 
special dietetic consideration which cannot wisely be neglected if the best 
results are to be expected 

Opi\ 'Vie 

Of the three fundamental principles of tuberculosis treatment rest, 
food and open air I have reserved open air to be considered last not 
Iccauso it IS the least important of the throe but as a protest against a 
tendenev to put it first and to make it the chief consideration of treatment 
This tendency would have it usurp the po'itioti that justly belongs to rest 
If in treating a patient with active tuberculosis one bad to cboo»o between 
rest without open au and open air obtained only at tbo expense of exorcise 
there could bo no hesitation m making the selection Fortunatclv such a 
choice need seldom he made 1 do not wish to belittle the just value of 
open air in the treatment of tubtn ulosis for this value is very great How 
ever no further champion is meded to defend its position Until very 
recently everv author writing about the treatment of tuberculosis has dwelt 
cliicflv and sometimes even cxtiusivelv upon the importance of open air 
Since time immemorial the accepted trcUmcnt for tuberculosis has been 
change of climate Sanatonums were planned and presently constructed 
in great number chiefly to satiafv a demand for open air ^lany ingenious 
devices have been suggested to bring jpen air to those unable to go m 
search of it To phvaician and to patient alike open air has become the 
comer stone of tuberculosis treatment However it is onh proper to 
point out that factors other than open air play a significant part in bestow 
mg the benefits that arc often ascribed to open air alone Change of 
climate means as well change from accustomed surroundings and duties 
and usually a change towards lessening mental and physical strain Sana 
tonum treatment is something more than life m the open The very fact 
that open air devices arc invented chiefly for patients abed indicates the 
reliance put upon the influence of rest Let us admit that it is futile to 
attempt a «oparatc estimate of tho value of each factor of a patient s 
life in contributing towards recovers from tuberculosis It is the com 
binod effect of all tho factors judiciously mingled that gives the result 
After all It is only of academic interest to di'Cu s the relative position 
of open air in treatment It is enou^ to realize that it is of such great 
importance that every patient with tuberculosis should nxeive all of it 
that he can get. I have said that tbo ideal treatment for tuberculosis m 
reference to rest is absolute and contiimons rest in reference to open air 
It 13 constant and continuous open air Therefore absolute rest constantly 
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\\Ti Ann Dipt— I ituna (continued) 
4 00 I M 


TOO I 
Choice 


Anti Ann Diet— Srntc- (conhnuci/) 


Milk 

S Ocr 

Milk 

LOcc 

/wifbick 

rOptn 

Crackers 

jOpiD 

Ilutter 

20 pm 

HutUr 

30 pm. 

M 




1 Col 1 Meat 

“Optn 

Milk 

100 pm. 

\ Mint lellj 

too pm 

Itiitter 

Sjpm, 

Ton't 

‘‘Opm 

/wiehnck 

®0pia 

Swi s or Dutdi Cln'csi 

20 pm 

Soft IloiltsI I pg 

1 

Ihittcr 

20 pm 

ATcrape 


rrolcm 

o^pm 

1 rotciii 

Si pm 

Fats 

1*12 pin 


ICO pm 

Cnrhnlijdrntcs 

2i 0 pm 

(. nrbolydrati-s 

®l5pm. 

Calorics 

273C 

Calories 

< 


Other indiontion^ npi«< jii the co«r>o of innii} cn«c 9 of tiiborculoiis 
^\hIdl dcTiniKl «|>ecial dictctii. ootiMderntion, hut, fl« n rule, tlic> arc net 
duo to eonditioiM jicciiliiir to tulKjrculcw^ nud uill l>c treited in other 
portions of tilts work to winch tlu^ more properlx belong Diabetes loel 
Iitus niid other fonns of j^lvooswria, for inslnnct, nrc not uifrcquent com 
plicatioiifl 111 tuU rciilosis, winch pitHmuicntly cill for dietetic treitment 
lilt roeent work of ‘^thimdl has thrown new light upon eertom m 
testnni conditions which occur more or less frequtntK in fubcrctiIo«f , 
though In no tnoaiis peculiar to it, cIiapictiriEwl on the one hand bv ex 
ccssne fermentation, and on the other bv putnfnction and attended m 
boUf ca«cs b> diarrhea, hut indicating quite dilTcrcnt dietetic procedure*. 
In the former a rotnction of tlic cirbolndntc element and in the latter 
of the pnittin (cspetinlh of nninni piotem) in tin «liit is indicated 

llicro 18 a growing tendenev to regard n suitable diet in tuberculosis 
as not difTcnng csscntiallj from (hat in health In the nlnence of com 
plications and among ca«es pnrsniiig a faaorable course siicli a new i* 
probabh correct, but in consideration of the clmracttr and csixciallj tii 
chroiiicit\ of the di«t ise, with the emaciation which h coimnoni} one o 
its most striking features, flic pfijsician is forcid to direct his afteatiou 
to tho question of nourishment, and for this rca»on diet in tiiberculosi* 
must contimio to hold a prominent place in the therapeutics of the distfl«e 
As rc^jirds constant dtaintion from the nonnal in the gnstro-nifestinfl 
svstem, in otherwise uncomplicated piilmonarj tuberculosis, there are 
certain conditions winch arc met with so often ns to suggest at leas n 
definite rvlation to tlio disease I rom a large number of cxnninafions 
of stoinich contents following test mills made at loomis Sanatonum 
the conclusions were readied that (o) In tlic acltti “incipient^ ca e 
the total ncxdit^ and niotilita nro iiicrca‘«d (b) In tho tnaclne meiP" 
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eschnngo goes on m tlie hinsrs it was tlioiiglit lint the direct contict nith 
fresh iir had pccnliarlv healing virtues in pultnnn ir\ tulicreiilosis Sinec 
the benefit of hi mg m the open nsides solclv in a tome effect upon the 
whole bodv this benefit must be just is tftenenu', m tuhcixulous ksions 
el ewhere ns in tnl>creu]osis of the lun-.s iVs a practical point this 
inference is missed if one is jnstihed in judging from the gi neral neglect 
ot this bunehcent measure m treating tubcreiilo n other than piilmonan 
That the effects of open air dtpoiid upon tempi ritiirc nioisture and 
motion is a matter ot dailv eaperunce if nc but pause to note it How 
oppressive and tnenntiug are tii) hot humid da\s and aftir the dis 
comfort of such da\a wh it a dchglitfid relief comes n ith a griteful breeze’ 
In temperate climates the spring and autumn months are the most re- 
freshing and stimnhting Xliej aro ii>t so cold that people close them 
sehes up m houses and act Uie wol crisp luglits are pneron h stimuht 
ing after the balmv da>s that inviit life m the open In the hot summer 
months tho fortunate seek relief from oppa sion bv fli Jit to the eeashoro 
and the mountains ^\hen all is said such e\er\dav con ideratious remain 
our best guide to a proper use of open air for the tuherculous 

Few questions relating to tho tieatmcnt of tuberculosis Laao been more 
bittcrh di cus>>od than tin. question ot climate Freii now then is no 
uniformity of opinion about lU value Lvidentlv the problem is compli 
cBted and difficult to Sidve else the 1 iigc share if attention it has rectitcd 
would long ago liivo cleared awav all uncertainty From what we have 
said about the a alue of open air wc aboiild choose os an ideal climate one 
that Is told enough to bo atimulatiiip, and jet not so cold as to make ha mg 
out difficult or impossible one with a lafp^c number of clear sunshiny daas 
to luaite life in the open air one rchtiacU dr\ aaith gentle breerts hut 
no hard aaiuds To the e rcqaiircmc nts aao shoaild add the further desid 
cratum of a considerable diurnal and seasonal change in conditions The 
ebment of change ishigbU importaut. A perpetually ideal climate avould 
lost nil of its adaantages in the depressing influence of its monotony It 
has been pointed out tliat races living under aurroundings subject to widely 
varying climatic conditions sairpiss mentalh md plivsically the races living 
in an even equable ainchiiiging climate ^Vhatcac^ climate mnv Inve to 
do with such diffcrcneis it is certainly true thnt variations in climatic 
cmditions haae i fivoriblc stimuliting effect upon tho imhvidual I irt 
of this iiiflaieiiec niav be due to the constant activ it> of regulatory meta 
bolic functions and part to the happy mental effect that change of every 
kind brings with it 

To the c fortunate enough to be able to enjoy climatic conditions 
appronchm^ the idcsl, tnbcrculo is tie atment inav be msde verv plev ant 
^\hcthcr, when wc in this nay mike it more pleas.aiit vac nl o nivko it more 
effective is another matter It his been customary for everv one pre- 
tending to write authontvtKcly about the treatment of tubcreulo is to 
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in tlio open nir is tlio nltil dcsidtratiim An^ deuation from this id^al 
IS n coiupromtac to indnidnal and Micjal demands 

1 Mr\ one Ims felt (lit exlnlaratiiig tlTccts of frcdi air One espon 
cnc<s tlie«c delif,lits jilniost daih iiiwn stepping from a closed room into 
tilt open air "itt tlit ctact inaiititr in winch (his pIos«ui'' chan^ie is 
wnnijit IS not fnlU understowl lor a loji^ tune it ms thouslit that the 
lassitude, drowsimss, heidaclit and i«alui«( (lint come upon ns in crowded, 
stutl\ ro-nus wirt (ho Bimptoins of intoxication from hrcntlnng ritiated 
air, \itinted In ox%p.cn deprivation or In boiiic hvjwflictical poiwnous 
exhalation from the IxaU Oh crxxtioii has shown c<'ncl«"-ivclv that the 
oxvgt n niid carlKin dinxid halaiiec in (he air is oiiK umlcr unusual circum 
8tnn(s*s siiflieieiitl^ disturbed lo areoiint for such smptoms and, while it 
has lK>on unpossihlc to dunonstrate poi<onoMS ixhahtions in rchrcithed 
iir tliire is on tlio contrarv saltiahlc indirect ev idcnce that points acain t 
their ppcsdice I need oiiU rtfer to (ho well known exptnmcuts that 
lino 1)0111 frixjiieiith npeated A man confined in a do cd cabinet *ii'l 
forced to nhmth a small nmonnt of air will soon cxpcritncc dcprcs^nn, 
drowsiness, headache and mnlai c s\mptnms proinpth di appear 

if the nir m tho cibinct without Iieinc changed is suiipl' «ct lu motion 
hv an tloctnc fun If at the adrtiil of svmptnms thi man is made to 
hnnthr fre«h air fnim without thccihimt no relief will follow provided 
till aiP in tho enliiiu t is alloweil to nm mi at rf«t \\ hen the man confined 
within the othimt is olvioiislv ill, a man stationed without niav breathe 
only the air frnm the cahimt without txptnencing nu) tmplensmt 6'®?" 
toms Tliost cxjicrinicnts show pUinlv enough tint tho ill i ffeets of she 
iiant air and fht beneficial effects of fresh nir depend little if at all I'pea 
the nmouiit of oxsgcn that is asnilalilc hut chaflv, if not itelnsivel'j 
tlio plnSK il elTccfs of atinosplicn upon the hodv The inimcdntc cflfeta 
invoho cliiedv the functions of the skin ns n hent regulating mechanism 
nnd snli ociuciith the circuHtion mu! inctaliolism in gcnenl There ore 
the important fiatnro nliowt open nvr is not its chemicil composition u 
its plnsital properties, its t< i«l*cmfure, liiimiditN nnd motion Ihc 
enn must appreciate the importniux of these wcll-cstablisliid facts to ntip 
to tuberculous patients tlit full l>cncfits of open air If the 
open air arc thought to come nloiic from its pureness then all o o 
aihantagcs of living iii tlio open mas he forftitid Open air and pnv'- 
air arc entirely dilTereiit things nnd no perfection of artificial venti ation 
will eytr make the terms p^nonjmoiis The notion that the bcnc ts o 
fresh air reside m its pureness led to n number of false practica von 
elusions To breathe fre>,h mr, not to Ino m it, yyas coiisidcrcil 
portant thing To meet this end window tents were deiiscd into w lo 
patients stuck their holds while the bodv extended into the warm 
To hayc only as much as tho head in tlu- open air is better than to 
none, but open windows arcohyiously to be preferred Again since oxvgc 
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exchange goes on in the lungs it 'was thought that the direct contact with 
frt«b air had peculiarly healing virtues in pulmonarv tuberculosis Since 
the l>ciiefit of In nil, m tho open n sides aolely in a tome effect upon the 
wIidIb bod^ this hemfat must be just ds cffiticious m tuberculous lesions 
elsewhere as m tuberculosis of the lungs \s a practical point this 
inference is missed if one is justihcd in ludgmg from the gencril neglect 
of this beneficent measure in treatino tnbcrculo is other thin pulmanirv 
That the effects of open air depend upon tcmptntnre inoi ture and 
motion IS a raittcr of daili experience if we hut piiist to nite it How 
oppressive and enervating ore still hot humid dns and after the dis 
comfort of such diis whit a deli^httul relief comes with s gritetul breeze* 
In temper ite climates the spring and autumn mouths are the most re- 
freshing and Btimnliting Ihtv an. 'not so cold that people close them 
sches up m hou cs and '\et tho cool cusp are gcucrousH stimulat 

ing after the bilmv davs tint unite life m the opm la the hot summer 
rajDths tho fortunate seek relief from oppression bv flight to the seashore 
and tho mountiuis Whoa all is said such evcndiy coasidcntions remain 
our 1 cst guide to a proper ii e of open air for the tuberculous 

Few questions relotiBo itmeiit of tuberculosis have bren more 

bittcrli diseuvscd thin th< question of clinuto Eiexi now there is no 
umformity of opiaion about its viluc Evidently the problem is compli 
eutccl and difficult to solve, cl e the lirp,c share of attention it has reicitcd 
would long ago have cleired awav all uncertainty From what we liato 
said about the value of open air wc should choose as an ideal climate one 
tliat IS cold enough to be Mimulatiug and \et not oo cold as to make hung 
out difficult or impossible one with i lar5,c number of clear sunshiny davs 
to umte life in the optn air one relatneh dry with gentle brrezes but 
no hard winds To thc«e requiicments wo should add the iwrthor deeid 
eratuin of a considerable dmmil and seasmal change in conditions The 
clement of cluiigr* is hif.lil' important. A perpetually ideal climate would 
lose all of its ada aiita^ts in the depre ain^ influence of its monotone It 
has been pointed out that ricislmn.. under surroundings subject to widely 
a are mg climatic conditions surpass mentalh anti physiealh tho races living 
in an even equable uncbaiipine chmite IVTntcaer climate may have to 
do with such differences it is certainly true that variations m climatic 
conditions have a f norille stimulating effect upon tho individual Part 
of this lufliicnce nia\ be duo to the constant actia itv of rcgulaton racta 
bolic fuiictinns and part to tlic happy mental effect that change of everv 
kind bnngs with it 

To th(s< fortunate enough to be able to enjoy climatic cimditious 
approaching the ideal tnbcrculo 13 treitmeut may be made very ple.asant 
■Whether when we iii thisyvoy make U more pica ant, weal oiuake it more 
effective is. another matter It has Ken custonnrv for everv one pre- 
teiuliUo to write authontstnclv oKont the treatment of tubercnlo is to 
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in tho optn nir is the ideal (l(‘sidiratiim An> deviation from tbisjiJta! 
H n coinpronu«o to luduidiiftl and aoctal demands 

1 verv one lias felt tlit cxhilarntiDf' effects of frcsli air One ejpen 
cutes t!ie<t delights almost davit npon altpping from a closed room into 
tilt open jur ^ et tlit cxiict iii'Viimr in which this pleising ciiatige n 
%\rtmp.ht IS not fnllv undcratowl 1 or a lovip time it ms thonslit that the 
lassitude, droWBiiuss, hcndnihe and iimlaisc that romc upon iis in cron did 
stniTv rixwis win. the svinptonis of mtoxicntion from hrcnlhmg vitiated 
«ir vilntwl h\ oxvgiii deprivation or 1»^ some hvpothctical potsonouv 
exhalition from tlit Ixvdv OWnation 1ms shown eonchisivch that the 
ox\j,in find cjirlviii dinxid htlanoc in the air is onlv under iimisitnl circuro 
HtHJK'cs i<niheient ]3 distnrlK-d to aecninit for sinh svmptnms and, while it 
1ms Ih-cii iinpossihle to demon tmte poisonotis exhalations in nbrcithol 
air thiro is on tho contrnrv valiiiildc indirect evidence that points again't 
their prestiioc I iichsI onl^ refer to tho well known expenmeats that 
havo !>ecv\ frtipvcntU npcjtcd A man condned vi\ a clo'cd cshinctaoil 
forced to nhnnth n sinnll amount of air will soon exjiencnce depres ion 
drowsiiic s, Ik idiiche and malaise llK«e. svmptnms promptly di'tppcat 
if the air in the cihimt without Uinp clmngfxl n simph f<t m notion 
hv an electric fan If at the advent e»f avinptnros the mm is made to 
bmtho fresh nir from without the cihimt no relief will follow pronded 
the air ui the enhnitt is nHowenl to rviii iiii at rext hen tlic man confin™ 
within the cahitut la obviousK ill, a man stationed without nnv Initbe 
onl^ the flir from the cnbintt without experiencing nnv iinplcssint ^'inr 
toms lh(«e experiments show plainlv enough that tin ill effects of sta'' 
iiant air and the beneficial cffe'Cts of fredi air depend little if at oil npoi* 
the amount of oxvgcn that is available but chitfl', if not itcliisivclv, upon 
tho phvsical effects of atinosphcre upon the bodv The imuicdntc cftcc a 
involve cliioflv tho functions of tUc sken ns n heat regulating mecbamsni 
and subscqueiitlv the circulation and iiutaboliom m general Tlicrt nrt 
the miportaut ft Uuro about open nic is not its clicinicnl cnmpo«ition u 
Its phvsicil proju rtics its ti mpirature, hnniulitv and motion 
ciau must appreciate the importance of tlieso wcll-ostoblislicd facts 
to tuberculous patients tht full Wnefits of open air If the 
open air arc thought to come alone from its pureness then all o 
advantages of living in the open niav lit forfeited Open air an 
air arc cutirclj diffcrcut tlimgs and no perfection of artificial ^ j 
will over make tho terms sviionjmons The notion that tho hone * ^ 
fresh air reside m its pureness led to a number of false practica co 
elusions To breathe fresh air, not to live in it, was considered t c * 
portaut tUm^ "lo meet tins tnd window tents were devised into ^ ' 
patients stuck their licids while tho bodv extended into the warm r 
To have otilj as much as tlie head in the open mr is better than o 
none, but open windows arc obviously to be preferred Again since o3 
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exclnnsco goes on m the lungs it wns thought thit the direct contact with 
fresh air had pecuharh hciling>irtnes in pulmonari tulicreulosH Since 
the benefit of luin^ in. the open resides olcU ui a tonic effect upon the 
whole bod^ this benefat must be just ss effic icious ni tubtrculous lesions 
el CMhere as in tiilitrcnlosis of the lungs As a piictici! point this 
infertiLce is luissed if one is justified in judging from the gtncril neglect 
of this bcneficint measure in trcatinj, tuberculosi<» other than piilmon'ir\ 
That the effects of open air depend upon temperature moisture and 
motion 18 a matter of daiK fTjiciicnce if uc hut pause to note it How 
oppressive and enervating are still Imt humid davs and alter the dis 
comfort of such divs wh it a dclip,htfHl relief conics with i gntefnl breeze’ 
In tempente climitos the spring and avitumu mouths ire the most rt 
frcohing and stimnlituig llaj iro not so cold that people disc them 
selves up m houses and vet the ciol crisp nights arc gcucrouslv stimiiht 
mg after tho balmy davs that invite life lu the open In the hot snnnnir 
mouths tho fortunate oik relief from oppre sioii bj fiij,lit to the easlioro 
and tho munntains VTlun all is said such tvctvdvy considcTations Teiaani 
our best guide to a proper n«e of open air for the tuberculous 

Few qiiostiona relating to the trcitment of tuberculosis have been more 
bitterh disiusscd th'in the question of climate Even now then, is no 
umformitj of opinion about its value Evidently the problem is cainpli 
eated and difficult to solve, cl c the hrg> share ot attention it has reerivcd 
would long ago have cleared away all uncertamtv From what we have 
said about the, value of opcu air we should choose as in nkd climite one 
that 18 cold ciiouph to be timulatmg and jet not si cold as to mikc living 
out difficult or unprtsvible , one with o large number of cleir cnnshiuv dnvs 
to invite life m the opcu air one rclalivclv drj with gentle breezes but 
no hard wind* To tho c rcqnmmciits wo hould add the further desid 
cratuin of a considorihlo dinrinl and Bcaaiiial chiugc in conditions Tho 
clement of elnugc is highlv importaiit A perpetually idcil climate would 
h> V. all of its adv vntages in the dcprcssuij, luducncc of its mouotonv It 
has been pointed out that rices living under surroundings subject to vvideh 
varv ing climatic conditions surpa'ismentallv and phvsicallv them es living 
in an even equable unchaiipiiijj climitc Wliatcver climate maj hive to 
do with such diffcrcncis it is ccrtnulj true thit variations in chmitic 
conditions hive a fivorablo stimnlitmg effect upon tho individual Part 
of this intiuenco niiv he due to the constant activity of regulitorj meta 
bolic fvnic twins and p\tt to the happy mental effect that change of cverj 
kind hrings with it 

To those fortunate enough to lie ahle to enjoy elimitic conditions 
approichin? the ideal tubcrculo is treahneut mav bo made verv pleasant 
\\hethcr, when we in thiswaj make it more pUa*,int, weal omakc it more 
cltective 13 mother matter It has been customarv far everv one pre- 
tending to Write authiritativclv about the treatment of tubcrculo is to 
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ftt IcnjrtU Uh nnd dtstdsniitngt^ of %ftTiou9 climatts. I 

sliiiH Jiot follow this pn.f<«kiit Ix-cjiiM I U]ic\c cntinlv {cnj kijc]] pb’ 
{iliasis liiis ixi n put iijx’iii jt nixl 1 mil co»\irice<l tlint mon hann haslctn 
dont li\ iiijiHlirionsl\ ppiscrihiiij, climift tlmii li> (iitirch ipioTin? it. 
Onh rnnI^ ilocs n ilioirt of rliiimh pri'niit u«plf as n perplexing prolilm 
to the plnsicinii To m\ miml tin miUcr la facnl^ simple 

1 xp< rioiict has com iims il iiit tliiit in most instanies at least the earlr 
part of tn Uiniiil is c-imctl out Kittr nttn> from home than at hoiae 
I lie Ik iicfit of rli iii^i of n-snli mo iijvni mum factors ami amoD'* 

t}H"«( tlimiitc, I isnlntiiclj iinmiportnnt A change of chmatc 

has n tn :nciHlou«h stiiinilnting cffi'ct im*>»jHetnc of the cliinsfc to whipli 
tliL th uigo M in ul( J vir\ one has cxjH rinicctl even iii Jioiltli Fiich bene- 
tuittl ctTccta of chnugi ^>o dowht tlw^ hentfita arc duo latgeh to the 
iiuiitnl elfixt of cscijK? fnim meiistoiiKd routine and worrs and care To 
tin tnUrcnlous pitiint this Kmht is further enhniiecil hv an appropriate 
settinj. iht ceme(.m of riarniMp.iiip lion eltold and business cares w 
thrown aside and when tin rc an no Imip r lionr)> meidtnts to force tbtm 
itpoji iianu)r\ and nttentnm tliex an more lavil) forgotten \gnin, he 
lias coiiK to a place nuowmd for its mam well and nctiit expstwat*. 
Often some ftieiid li la encourop.e'el Imn to trust the m i dom of hi9 dcciuou 
to go flum h\ Igniting to the linjtps nsitlts of similar treatment m hii 
own rolniKt ix.i>nn ^ ct mi, he is surromnh'd Ia mans pitirda whose 
plij,ht is simihr to his own and <‘oiira,.» is stimiil ite^l h\ the cheerfulness 
with wliicli niisfortnne is sMstaincs) and hope aroused b} the restihs of 
tri^tmcnt he hears nl>oiit ntul eses on nil sides And lasth, if he has 
lietn sent off wi oh ho has fallen iimler the care of an experience 
plnsicinn who knows how to treat tin. t«ben.nloii9 and to choose skillfulo 
the inmiincrahlo details that go to make such trentmont Biicxessfiil 
It IS this Isvst considcratiow, tin, skill of the phjijcian cUo'cn to lew 
after tho puticnt, that I lieliLiOnncs to chinate its piramoiint laliic h 
does BO lnp]K.n tint cert mi resorts are pmumant in this re^p«t an 
these rc-'orts, tliough widely Bcnttered llinni^hout the coimtrj and subject 
to eonspiciioiish difTering climntcs, still tan all jwmt to results coinpirahc 
one) to another An incluidiinl pitieiit inaj do l)ctltr at one resort thin 
at 'mother hut this docs not itifliiLiiec tho ginerul result ho one cm bois 
for anj climate that the results of tnalincnt arc there more uniform ' 
Bucccssful, or more quickly attained, or more enduruig than flici arc m 
awothtr climate As an cxainplo one, wouUl not select tho VdirondflC 
Ifounfams ns possessing to any rciinrkable degree the enticing qualities 
^if an ideal climate On tho contrart inani of these qualities are 

variety can l)o pointcil to ns conspicuonsh pnsint b* 

S irsnac I rcnownicd as a tuberculosis re«ort and it has justly ixcomc 

fl mccca for tlw tuberculous This renowm has not Iwcn won for it bj t c 
LTCclIcnce of itV but by tho unuaiuil excellence of its phrsicisn’? 



SPECIAL METHODS OF TREATMENT 577 

a school of physicians founded and noun^ed by the enthusiasm of Tni 
deau and still flounshing upon the noble traditions he kft after him If 
this school of physicians personnel traditions and appurtenances were 
transplanted to anj other ection oi the country thi j would there treat 
tuberculosis just as successfully as thf\ non do at Saianac lake The 
sime mi^ht be said of D«mcr of tolorsdo Sprinqis of AsheMlle of 
Liberty nnd of other plates too numerous to mention The physicians 
at these •various places make it their particular business to treat tuber 
culous patients and they therefore do it far mure successfulh than physi 
Clans who give it onlv occasional attentun In France superior sana 
toriums for children have hi en built it the e ishorc and the results obtained 
are so excellent that the eonclnsion has liccn drawn that tubi rculous chil 
dren do particularly 17011 in jn*irinc ehmates This conclusion does undue 
deference to climate, since eqxnlly good results arc obtained at ei^ually 
well managed institutions locitcd el ewlicrt If a physician decides to I'/ 
send a psticnt away from home the ea&cntial thing he mu«t know about ‘ 
the climates under consideration is the capacity of the respective phvsi 
Clans who practice there All else is of secondary importance and may 
he decided by comenicnec, the prclcrenco of the patieni the question of 
expense and other matters of eipcdiency 

A question commoiilv asked bs patients is whetber recoiery gained id 
ono climate makes it dangerous to return later to another It is a common 
belief that a patient who makes a good recovery at a high altitude cannot 
safely return to his homo at sea level I think this is an unwarranted 
belief It arose from the wcllestabh hed olwsnatioa that many patients 
who improve away from home relapse shortly after they return and again 
take wp theit accustomed life The cau% of the«e TcgrcttaUy frequent 
relap es is a complete change m the manner of living and not a change of 
climate They occur as often m piticnts who Iwvo been treated near homo 
as in patients who hive gone to distant climates 


SPECIAL METHODS OF TREATMENT 
Specific TirFR\r\ 

Since the discovery of the tuherclo bacillus numerous investigators 
have hoped to find a specific cure for tuberculosis Many of the best 
investigative minds in medicine hive lent their efforts to the solution of 
this prolleni. V vast amount of labor has been cipended in a search 
that still remains fruitless and none of the di covcries so far made incline 
us to believe that such a nmedy will bp di«c<»iircd in tlio near future 
Indeed alt that we know alwiit the nature of tnWrciiloiis infection and the 
manner of its progre-^s discourage such a Ixluf However since the 
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di«cu«s nt length tin nib uitapn nml <1i«*nlTnntni;f‘3 of canons climifii. I 
not follow thi3 pninUut lat »u«( I lxlic\t cntiRh too mudi cm 
plia‘<i3 lifls put upon it niid I am coin incc<l that mori liann Ins Utn 
done 1>\ injiidicioiid\ prtocrtlHii;; cliiiiitc tlmn In (titinh igiiorin" it 
Onh rmh dotd n chnirt of (.Iiiniti present il«clf ns n jHrplcxiiijf jiroWcm 
to tlio plnsicinn To jn\ mind tlie inittcr is scicreK simplu 

I-xpininoc ln3 coimn«d me tlint in mo<t instnneis nt ki't tLecJrlv 
part of tnatinent is eiirrieil out Kttcr nwn\ from home tlnii at home, 
riio Ih iu fit of chniiffe of resHhnet d(p< nds upon ninin f ictora anil niiion'’ 
these climate I Klierc, is relntiscK uminportint A chnneo of climate 
has n triinciKloii«h stmiulatiiift olTi'ct irresjiectuc of the elimate to ivlmli 
the clniiiTO is iiiatlc J vm one hns cxjtcriencwl even in health such hciio- 
ficn! clTtxits of diaiijte Ao douht these iKiufits nre due hrpvh to the 
incntd effect of cscilK* from aeonstoimsl rontiiio nnd worn and cire To 
the tnKrcnlous patunt this Kiuhl is fnrthi r (iihntucal In nn appropmte 
f-ttine Jho ecmecru of mrmiipiip hmi ehohl ntid hn«incss cares w 
throw n n<idc nnd w hen th< n nn no lonpi r hourly incidents to force them 
upon mcimirj nnd nttintion th«\ nre more t isih forjtotton Again, he 
hns come to n plaeo rcnowiiul for its mam will and nctnt oxpatucti 
Often some, friend h is ciiconmjsal him to trust the w i dom of his dccisnn 
to go nwn^ ha pointing (o tin Imppa nsnlts of siniilnr tnatinent in In* 
own robust jKr&on \ et ng-iin, he is surroninled ha iiinm pitic its whoso 
phc,ht IS snmiar to Ins own nnd oonrngi is stimiil ited b' the checrfulnC'S 
with winch niisfortiuio is siistniticil and hope nronsed ha tin. nsults of 
tnitment he hears nlwnt nnd sees on nil sides And Insth, if ho his 
been sent off wisoU ho hns fallen nniKr the ciro of nn expericiiceu 
pliasician who knows how to tmt the fulicrciiloiis nnd to clioo«e skillfulb 
tho iiinunierable detflils that p> to mnko suih tn itmciit succc'sfiil 

It IS this last oonsidoration, IIh skill of tho plnsiciiiii ehoseii to look 
nftcr tho piticut, that 1 bilitao ^ucs to climate its pinmoiint a ihie I| 
does so happen tint certiin n'orts nro pnvmiwnt in this respect aim 
these reports, though widch scaltenal tlirowghont tlie couiitn nnd subject 
to conspicuon«h difftrin^ climates, still tan nil point to results compirnok 
ono to nnothor An iiulmdnnl pitifiit inn^ do licttcr at one ri ort than 
at another but this docs not intlnciici tho geiiernl result bo one ctm boa't 
for nuj climate that tho results of tn itineiit arc there more niufonn a 
successful, or more qniekU attnimd, or mort induring than thij arc in 
another climate As an example one aaowld not silect tho Adiroimac 
ironufams ns possessing to any remarkable degree the cnticiiip qiiflhfif^ 
an ideal climate On tlio contrary innii> of these qnnlitus are 

aancta can bo pointed to ns conspiciioiisla pnsent Sti 
Saranac I aU\>s renoaaaicd ns a tuberculosis re ort nnd it lias jiisth become 
mccca for tlw tiibcrciilons This renoavn has not l>ecn won for it b\ t ic 
*^scclleiicc of iti? elimito but by tlio unusual excellence of its phasiciflnS 
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a school of ph\sicians founded and noun*dicd bj the enthusiasm of Tru 
deau and still floimshing upon the noWt. traditions he left after him If 
this school of physicians personnel traditions and appurtf'ninces were 
transplanted to anv other section of the country thej Mould there treat 
tuberculosis jUst as suceetefully as. the' now do at isaranao Lahe The 
Bime might be said of Demer of Colorado Springs of AsbeMlle, of 
Liberty and of other plac«s too numerous to mention The physicians 
at these various places make it their particular business to treat tuber 
culons patients and they therefore do at fir more successfully than phjsi 
Clans yvho giye it onlj occasional attention In Franco superior eana 
tormms for children have been hniit at the easliorc and the re iilts obtained 
are so excellent that the conclusion has been drawn that tuberculous rhil 
dren do particularlj well an manne climates Tins conclusion does undue 
deference to rhmate, since eijaiallv good results are obtained at equally 
yyell managed institutions locatwl cl ewlure If a phjsician decides to I'/ 
send a patient away from home the essoutial thing he must know shout ' 
the climates under consideration is the capacity of the respectne physi 
wans who practice there All else i of secondorj importance and may 
be decided bj conaeuience, the prefervnee of the patient, the question of 
expense and other matters of cxpediemv 

A question oommoiilj asked by patients is whether recovery gamed in 
one climate makes it dangirous to return later to another It is a common 
belief that a patient who makes a good recovery at a high altitude cannot 
safely return to his homo at sea lead I think this is an unwarranted 
belief It arose from the yyell-cstaWishcd oh eriation that many patients 
who improve awaj from home relapse shortly after they return and again 
tako up their acLustomod lite The cause of thevo regrettably frequent 
relapses is a complete change in the manner of living and not a change of 
climate They occur as often in patients who have been treated near home 
as in patients who haye gone to distant clinutes 


SPECIAL METHODS OP TREATMENT 
Specific Iiipkapy 

Smee the discovery of the tnliercle bacillus numerous investigators 
ha\e hoped to find a specific cure for tuberculosis Jlanv of the best 
inye«t!gati\o minds in medicine have lent tbeir efforts to tho solution of 
this problem A vast amount of labor baa lieen expended in a «earch 
that still Tcuiains fruitless and none of the discoy eties so far made incline 
us to bclicvt that such a riincdy will be diocoaercd in the near future 
Indeed all that we know about the nature of tuberculous infection and the 
manner of its progro s di caurigc anoh a belief Iloyveycr eince the 
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era 

incmornUo fiiiiionncf jntnt In Kixli of the enrntive properties of tuber 
culm, :nm\ simihirh prtinnUm nnnouiiccinc iits ln\e fired «s to hope that 
the luDf^d for cure hiis at last arn^od After a brief period of cntlui la ra, 
di«ippoiiitnicnt has m\ arinhh followc<l The pmspests of a cure have 
iieurh nlw ivs centered ilxnit fomemodifit ition of liotli s orittiml method 
nuked «o niiinernus hue these inoclificitioits betonie tint nt pre ent one 
would find It difiicult to j>rojM> eone that had not alrcnU been tricil None 
of the e Ins pnned to In tin lonp-soiijit ttm but nniu still Iwlievethat 
the experunc-c pained from these itiidica u not altnpcthcr fniitle^s in the 
field of tuberculosis therapx 

Attempts to eoinex imimuutx pissuolv hue cnmplctil^ filled b\cn 
1 cisiii] iey|unntiriec with the /< itiircs of tiibereiilons 

iiifti tion would l( id one to nntieipitcsiKh n eoiiiph tc f ulun The method 
IS now onh of In tnric il niUn t and J luul hut mention the cnflnisia tn. 
but birren work of Nlinnorek niul Nlirijiniio 

I ppirdinp the xaluc of actuc imiminintion in trt itmciit tberc m still 
no settled opinion Snu© l\o<li s onpiinl contributions there hive been 
Buccctdiiu waxes of cntliitsia ni for this iiuthod of treatment and intcrvsh 
diiriu. which it lus Iwen but liphth ro^irilcil At the inoniont it is not 
prized 'orx liipliK but tiun siill niv mans wlio consider it a xaluable 
adjunct to other inothods of trt itiuent Ibe mitliod is spoken of inchi 
such ns tuberculin treatment lo ««o tulicrcidin successful!' or even 
sifch rcipurcs eonsukrablc knowledge of its mode of action and few 
pb'SKinns not spocialh mtcrcsfcd in tlic treatment of tuberculosis would 
Iw willin,5 to do'otc the time and studs nocc irj to acquire tins kuoffl 
edge Jior do I bclic'c tliej xrould be siillicicnth rewarded to encourage 
them to do so riibrrculin treatment had tbcrcforc best be left to the feir 
sufficicnth interested to mj ter ibe subject WTiiIe I for one bcliexe it 
has definite xalno in cortaiii cases this » iJiic is not prut cnoiiirh to balance 
the '(tw real danger of inepanblc harm if used In the iinmforiued or 
carcles Ilowcier whether a plixsitiaii elesircs to use tuberculin or not 
jt 13 ad'i«able that li< know somclinnp about tho claims made for it an 
something about the luctbods usually cmplo'cd 

Results Obtaim!,i> with ToBEretLiN Teevtsicnt 

Tho evidence m favor of the value of tuborcuhii is voluiuinoiis and 
dirersc, but unfortunatch much of it is deisultorv It ts not a temptinj, 
task to review it m a svsteiuatio wav ilost of the evidence upon ana 
13 reduced to impressions which, thouph of importance a^ l>c«pei»>n 5 
^ood name for tuberculin, vet do not neccsvarilj force conviction 
arc inherent difhcultits in statistic vl studies ot tuberculosis that ma e i 
■^arduous to seek the evidence in that diitction, and animal 
have been fir trom satisfactory It is impossible to consider in detm ^ 
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tidied bits of CTidence, so tbe jmHislicd results will be taben up m groups 
with onlv a number ot spLCific illustrations 

Animal Experiments — ^\e begin with auimil experiments becaii e, if 
there were satisfictor^ evidence in this direction, it would be tbe most 
conclusive obtiiiiable and would mihc all turther evidence superfluous 
However, no such satisfictorj evidence exists Numerous authors have 
tested the value of tuberculin m the control of experimental infections 
in animals and the consensus of opinion is that its influence is bv no 
means striking Almost constinth the treated animils live a short time 
linger than the untreited, hut tulM-rcnlui his never stopped or even limited 
an established infcLtiou More favorable cliiras than the l Inv c been as 
erted but tliev have not stood the test ot repetition It is common to 
reid in the litiriture that animals have been imTnniiized with different 
varieties of tubcreulin butli statements aro seldom accompinied by do- 
taikd protocols and do not bcir a clove crutiuy Other observers never 
confirm the results Indeed from Ivoeli t > the present dav each inventor 
of a now kind of tubeicuhn cites iniin il expenments to sustain his cUims 
to Its superior virtues llicve experiments art eliaricterized usuilU by 
their small numltr, the piurUv ot detail with whieh tliev are reported 
and 1 general indchnitcno's ot imtlnxls ind results Oltcn the report con 
sists merely ot a stitement It is well to remember that reil immunity ' 
or resistance to tubori.iitous inte'vtiuii lias Uen obtiincd onlv with living 
tubercle bieilli \niilo it would he a great eomlort to hive tuberculin 
treatment established tirmlv npm an expenmentil basis till the absence 
of conclusive results in annnds doei not sctth the question of its vahiOv 
Experimental infection in inimils and acquired uifeetion in mm are dif 
ferent aspects of the discan and tin value of tubereiilin must rest ulti 
matcly upon the clinicil results ot its administration 

Clinical Results — Chniral lmi>ri — la sjk il iiig of the clinical 

results of tuberculin treatment we shall refer fempnrinly onlv to pul 
monan tubereulisis miKt the evidence adduced pertims almost exclu 
Bively to this the mist widespreid tvpo of the infev-tion Later we shall 
offer the aviilable evidence tint conctnis other fomis of the disease Re 
gardlcss of Ivoch s iiiiunction that tuhtrciiliii wis to bo used oulv m cirlv 
and moderately idvanccd stages of piihnouarv tuberculosis tbe rtmedv 
after its introduction w is ipplud recklesilv in ill stiges of the disease 
Niiturallv cnoUf,h the majoritv of the pitieuts were hopcksslv idvanccd 
As was then the custom Iirp,e do es wire idministered, and it is shock 
ing to glance it the cliiiHil diarta pro erved from these diys Pitieuts 
racked b\ i long illnc s and consumed by the fever of rapidly idvancing 
discise were obliged to endure diilv violent chills ind the distressing 
vmptoms characteristic of i severe tiilurcnlin reaction Tbe absolute 
fiihire of tuberculin under thc«c cmditions to accompli li the promised 
results led to a profound reversal of feeling Tbe di«ippointnicnt was 
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60 keen nnd tlio memory renmmnp so bitter that tlie vciclit of more 
ctnt coii<cniiti\o ^\o^k hai fnilcd to o\trlilanrt (lie rcpiiginncc left in 
the minds of imii} pin <iiciflMs Tlio doom of tnbtrcuhn mis "cileJ In the 
entimcut of ^ ireliow (lint anitoniieal stiidien forcid Inni to (lie klief 
that tulxrciihn tnitiiniit ooin^ioiied n iiiohilirution of tubercle bncilh 
nud a flprtid of the dnene 

Vltlinu^li tlio OTrh tntxrculin cm ended in dnaster, still tlio rc'ulu 
obtained c\cii nt that time were not nil iiiifniorahle A promuiciit dim 
cian has written r< Jmiu<eii>th of the iiiinicdintc and perinaiicnt benefits 
of tuberculin tmtinent jnd^d after the solitriiij' mtcml of nineteen 
jears. lie m is a plnsicinn at Duos, liinKcIf BiifTiniij, from the (li«ca'<, 
when the rcmcd\ Mas fir t tiitrodiieod Main observers felt that the down 
fall of tiilicrculiu Mas oecisioinsl bv its indi crimiiistc nud vinrcavineJ 
application nnd tint ptrbaps a more cautioiis dosspo Mould nronl the 
dangers vriulo presen iiip, tbe btiieficial effects Vscarlv ns 1 S 91 a number 
of proiniiieiit ph'stciiins ndvociteel ibo administrition of small amounti 
and a ciutious uKn.n«c in dosi^e Upon this plm imn} clinicians con 
tinned to u o tubereulm, coiuinevd lint thev Mirogctting good results lo 
1001 Goctseh publislu'd tin first smnmarv of the results of the treatment 
bj this method Mpou tv TcUtiwK larp vinmKr of piticiit* These rssults 
received the endorsement of Koch, and from the time of their publication 
dates the modem <rn of tiiliorenlm tmtnicnt AuiiKroits approving rp 
ports folIoMod niiil tulicreulin npidlv gnmeel n sure foothold ns a luetliod 
of treatment of reeoginzed \aliit In the face of this approval consistent 
opponent have held out and have cvertised a rigid criticism of the evi 
doiKC adduced in its favor 1 iifliusiasm has l^l iiinnj tiihoniihu chant 
pious to ovcr«.tatc its oisc and to druv iinMnrriiifed conclusions from ndie* 
uloiuly insiiflicieiit data Ihis censorship has Ikiii of tho greatest value 
an forcing us to rccogmzo the uoiihlessmsa of inaiij of th® statistics upou 
Mliich the value of tuberculin lins l>ecn based, and to <icarch for more con 
vipcing evidence 

Tho mass of iKrsoml ttstnnonv in favor of tuberculin cannot lx put 
lightly aside m forming an opinion Hlany authors consider it alone su 
ficicnt to forto conviction, and seek no fiirtlicr evidence However, to m' 
mind, it his importaiico onlv by virtue ot its mass for the opinions ta cn 
separatelv, vvhilo founded upon ctpenencc, uevcrthcltis, arc supportc o 
the- most part by scant data- TLo character of these data must now rcct-we 
our attention 

Clinical SlalistiCh — \ 1 I atatisticil studies of pnlmonirv 
losis are surrounded with difficulties, and the-'O difficulties arc we ni„ 
insurmountable m a statisticil studv of methods of treatment This sta e- 
ment takes into account the fact that there is no treatment that v'l 
tuberculosis Jfetliods of treatment may have more or less value, bu >e 
proof of their value is difficult to obtain, and just how valuable a me o 
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IS t,eiierally eludes satisfactory expre!>sioii The statistics of tuberculin 
treatment upon ulucb great store has been set arc often pitifully crude 
upon analysis The difficulty ar sts from the fact that m a di^ea e of 
such long duration and such protean clinical manifestation improvement 
and retrogression occur spontaneously m such an unpredictable ivay that 
the effects of treatment aro hard to gaje Standards of diagnosis are 
variable and accurate classification for purposes of comparison is almost 
impossible 

Differences m diagnosis concern mainly eirly cases of pulmonary 
tuberculosis but the moderately advanced group is to a limited evtent 
imolved Too much emphasis has bicn put upon slight abnormalities in 
pulmonary physical signs in the diagnosis of pulmonary tuberculosis Our 
studies have convinced us that manv patients with quiescent lesions have 
been treated m «auatonums and now figure as cures m sanatonura tatis 
tics I make this «tateraent wi»h confidence since I have mv«elf been 
guilty of the error 'Wbetlier it is or is not advi ible to treat eutb cases 
m saiutoriums is an open question but that they should not bo included 
lu statistics of the results of treatment is obvious That tliev enter as a 
serious disturbing factor in our estimate of the curability of pulmonary 
tuberculosis is certain For example, C Spongier, with bovine tuberculin, 
obtains 100 per cent cures m ''to^es 1 and 2 (Turbans classification), 
with bovine and human tuberculin in 00 7 per cent Such figures aro 
beneath comment Indeed I believe the factor to bo so acnously disturb* 
mg that I lay little weight upon statistics of the results of treatment m 
closed pulmonary tubcrculo«ts Deductions would be far more convincing 
if only rases with tubercle bacilli in the sputum were included in such 
statistics True to enforce tins dcmaml would exclude from consideration 
a very impDrtant group of cases, but if there is no other remedy the lesaer 
evil IS to be preferred 

The difficulties of classification reside chiefly in the lack of corre- 
spondenco between the evteut of tlie disease and the seventy of symptoms 
A patient with very few physical signs may have rapidly progressing 
disease while one with extensive phvsical signs mav be m good condi 
tion have no symptoms and remain w«ll indefinitely Until the past few 
3 cars Turban s classification, based cmtirely upon the extent of pulmonary 
involvement was the one m general use Iforc recently the National 
Association has proposed a schema which takes into account the phvsical 
“igns and tho symptoms This classification has been umversallv adopted 
in this country In Germany i similar plan is in u«o which however, 
differs from ours in some details chiefly m tlie restriction of the incipient 
group AUbougb valuable as uniform plans for grouping cases, still 
they are far from atisfvctory for rigid comparison indeed inherent 
difficulties make it impossible to propost a perfectly satisfactory classifi 
cation For in tance, our moderately advanced group embraces widely 
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difTcrcnt ca<!c'< Oiic jitst tlie incipient pxnip stands far apart 

from OIK jii«t «liort of tlto uli iiictd proiip To these nnj\oi<l!hlc diffi 
enifio-i inwstjp“ifor3 hue fl<W«I bi fo(/oKiii^ their okh uuhwdcial cfa i 
lieitioii® M 111 % otlnrs disn^rd all cln«3if5cntion and proiip their rna 
ten il in out limip, thus in ikin;, it impossible to toinpire their results with 
ail} other data 

A]tlioui>)j the cl is.Mfieiljoii of eavs of piilmonarv fiibomilcisis « id 
adequate an estimate of the results of trcatineiit is still more iiiisatisfac- 
tor\ I’er oinl iinpressioiw plae a large pirt in the estimate In a di 
ease that require aeira to briii^ about !i{*aiiHR it i< diflicult to lueasiire the 
influence of tn itinent that Ia«t3 pit months Afo t statistics that hear 
upon tubcrxiilin treatment u«« ns ihtir standard of comparison the cocdi 
tion of the patient when frcatmciit is Ugun ns contrasted with his enn 
dition at ita terrmii ition Duriii^ this period, hnncxi r, tiilH.rculin rarclr 
18 the onla factor to Ik. t ikeii into aecoiint Usually there an coneoiuitant 
changes in the patii ut s gurrouiiduips and mode of life that dc«erac equal 
emphasis Jx*a\uv this oonsidention aside, flicrc nre still •■erioais objec- 
tions to the standard of e-ompin«on it clf Upm what shall the te«t of 
impmacmint rcstt Chui^os m the phasical sign* are not a satisfactory 
measure of the patnnts improaeineiit Tt is notorious how persistMl 
plnsical signs arc oven when general improacincnt is niarknl AgiiHi 
tliongh considerable lie thug maa hare occurred, tlie signs mi' *how no 
diminution in crterit while on (ht other hiiiid, an arei ma' haaebccoi^ 
more serjouslv iniuJied and the «igws KtiJl remain unchanged Added 
to this IS the difficultv of npprecintiug slight changes iti physical sipi* 
when a record wTitti ii mouths lieforo is tlie onh source of coropansoo- 
Obciously Wide latitude is thus given to pcr->oual interpretation 

Ivor arc the s\anptonis n sahr guide In all sanatorium patient*, 
e-rcept the hopelcssh adranctd, semptoiiiatic cure is the rule That sue 
symptomatic curt is untrustworthy crideiiee of the permanent value o 
treatment is shown h> following patients after discharge from sana 
toriums Uiifortunateh a I irgc proportion soon relapses From the con 
ditioii oil disiharge one i miiot predict which cases will relapse and whic 
will pinnanenth hold improaemtnt 

These objections to tubcn.nlo«is statistics have been recognized 
investigators who seek to put the value of taibcrciilm treatment ai^n ^ 
firm basis Ihercfore they have soii^t more satJsfactor> standards o 
compan on, and rnceaitly have propo cd thc'O standards (1) workiOc 
ability , (- 2 ) the disappearance of tubercle bacilli from the sputum, ( ) 
duration of life AH three of thebe standards posse s obaious advaiifa^ 
over the condition of the patient on di charge Thev are arranged lU t e 
inverse order of their in)portani(. While tho working ability o t e 
patient or Ins relative earning capacitv, which is often considered 
lent, IS a rough estimate of his condition, still the objection maj bo ufo 
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that the working capacity as gngcd and reported by the patient him'self 
will be infliieuced b^ «ocnl conditions and the indi>idiial a temperament 
The disappcirancc of tubercle bacilli from the sputum ig an objective 
fact shorn of all personal misinterpretations Besides, since onlj patients 
with tubercle baciUi in the sputum arc admitted to the study the diag 
nosis is assured in each ca e The di appearance of tubercle bacilli is an 
important indication of improvement and if, under one method of treat 
raent bacilli di appear more reguJariy and earlier than under another it 
is a reasonable conclusion to asauine that the method with the larger 
proportion of disippeirance has decided advantages Lastly, most con 
\incing of all are statistics of life duration This is the final and abso- 
lute test of treatment Unfortunateh such statistics are gathered with 
great difficulty and many years mu«t elapse before the results are 
available 

It is evident that for tuberculin statistics to be of value a number of 
rigid reipiircments must be followcil To equalize the personal factor the 
cases should be studied by one mnu or at least in an institution with 
continuous and pennincnt traditions. To overcome the influence of 
spontaneous variation in the course of the disease, a largo number of 
patients should be studied Side bv side with the group of tuberculin 
treated patients an equally large group of patients as nearly similar as pos- 
sible should be observed itudcr identical conditions save that tuberculin is 
withhold As a method of evaluating tho results of treatment, the disap- 
pearance of tubercle bacilli from the sputum tho working abilitv, and the 
duration of life are to be preferred to the condition of the patient on 
di«charge 

3loeller reported the first largo comparative study of tuberculin treat 
raent Ills report is from the Belzig sanatorium and the results are as 
follows 


CoMrvnmvE Stidy of Twbebcdldi Tbeatjient (Belsiq SiwioaniM) 



V desire to prfyint tho results of fubcrculm treatment unembelhshed 
his dnwn me unwillingU into this lengthy preamble However, fair- 
ness demands «omc sucb consideration It will be seen that m the light 
of this cnticiain manv statistical studies to which iindc«crvcd esteem has 
clung dwindle into per onal impre sion^. As per onal impressions thev 
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itlifTcrciit ca<'C'« One jnst jniMm„ tlie incipient {?roiip stands far apart 
from one just «jliort of tlic ad\ meed pxnip [lo these ntnionlable diffi 
cnlties iii\estipitor8 liaic nddcil l« following, tlieir o«n indnnlinl classi 
licitions Jlnin others disn^nrd all cl itioii and prmip their ma 
Icnal in one lump, tiuis inakm^ it impossible to comp ire their results mth 
ail} other daf i 

Altliou^h the chsfiificition of ca«i« of pulmonai^ tiihcrculosis is in 
adequate an estimate of the nsiilts of trcntincnt is still more unsitisfac- 
ton Person il imprisaions pl'i> a lar^.c jnrt m flic e<timafc In a di’ 
ea'O tint roquiri'S \oirs to hrui^ nUnit healiiijj it is diflicnlt to measure the 
influence of tnatment tint 1 nts six months "Most statntics that bear 
upon tuboreulin trcitment nsi ns their «! indnrd of comparison the condi 
tion of the patient when tn-itmciit is Ixafim ns coiitri«ttd Mith his con 
dition at its tcrmiintion Diiritv this period, honcMr, tulwrculni nrelj 
is the onh factor to l>c taken into necomit Usu ill} there arc concomitant 
clnnges m the patient s surroundincs «md inoilc of life tint des-ene cqua 
tmplnsis lenMiig this (onsidonfion a«ide, there srt still «cnmt? objec- 
tions to the standard of oonipiri«on it«clf Upon «lnt shall the test o 
impmMmint rest? Chances in the i)h}8ica1 sipis are not a satisfactory 
moasuio of the patient’s improtcim iit It is notonoiis how perMSten 
plnsicnl fliRiis art, eicn when (general improicmcnt is marked Again, 
though confeidcriblc healing nna haio occurred the signs maa show no 
diminution in extent ailiite, on the other hind, an area may haie bwiW 
more eenoush iinohcd and the signs still riniain unchanged 
to this IS the difliculta of appreciating slight thanges m plnsical sign i 
vhen a record unttcii months licforc is tlic onl> aoiirec of corapan-o 
Ohiioush uide latitude is (1ms giicn to personal interpret ition 

Nor are the SMuptoins n safer guidi In all simtoniim pa ie° > 
except the hopelessly ad> iiictd, symptomatic cure is the mle ‘at 
symptomatic cure is untnistyyortliy caidence of the permanent yinoo 
treatment is shown by folloyyin„ pitieiits aftir discharge from sm^ 
toriuins Unfortunately a )arj,i- proportion soon rebp cs Prom t ^ 
dition on discliarge one eaniiol predict which ciscs will rcHpaO an w 


yiill permanently hold iinproacmcut , , 

These objections to tuKrciilosis statistics have been recognized 
investigators who <»cHk to put the \ahio of tuberculin treatment xi^n 
firm basis Therefore they have sought more satisfactor} stan ar s 
coinpari'^on, and ixcciitl} have proposeil these standards (1) 
ability , (2) the disappcarmoi of tubercle bacilli from the ^ 

dimton of life All three of these standords possess ohviolis advent „ ^ 
over the oindition of the patient on discharge Thev arc artaiio 
°nverve order of thc.r .mport.ncc Wh.le the oorh.ng 
oalieiit or Ills rclitivo earning ciprcity nhieli is often considered q 
lent IS a rough estim ite of his condition, still the objection inaj h rgett 
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n«uit 

Sl*t I 1 

St f 

K 

St 1 

! ni 

Numb ! 

P C t 

H mb 

P c t 

N mb 

P C t 

A 

BI 

A BI 
BII 

A BI BII 
C 

Ill 

84 (27«) 
195 (505) 
7( 40 
O0'» ( 50 
7( 1) 

53 . (41 6) 
40^ („03) 
93 4 (91 3) 

3 ( 8a) 
90 "(09 8) 

3 3(0“) 

0( 18 ) 

“1 (109) 
21 (12i) 

2S ( 40) 
44 (1C ) 
34 ( 14) 

00(lf 0) 
2a 3 (GO 2); 
2o l(«02) ! 
3 4 (’>1)1 
a9 0 (9- 3) 
41 0( 7 7) 

0( 0) 
0( 5) 

0( a) 

2(“T) 

2(3’) 

*-(16) 

flO( 0 0) 
00 (104) 
00(104) 
“sr(6C7) 
23 6 (60 7) 
71 4 (33 3) 

Total 

209 (o53) 

100 

83(181) 


7(48) 


702 


V4 


a5 



Peliablo statistics covering life duration arc those published bv Brown 
from Saranac Eis comments arc as follows 

'‘^Vhlle the number of patients treated with tuberculin at the Adiron 
dack Cottage Sanatorium has not been large the care with which the 
patients have been followed renders the following results of interest To 
allow of comparison since tlic number in each group \ancd so much from 
year to jear, it is nece«san to reduce or increase the number of treated 
and untreated in each class each Tcir to 100 Tins pi\es the following 
tables, expressed in percentages in which are included the results on dis 
charge and the ultimate results of 18.» patients treited with and 804 
treated without tuberculin who remained in tho institution over ninety 
davs and had tubercle bacilli in their «put«m 


rE'WLTS ON DISCIICRTK 


C 

T<ib 1 

W th t 

Tub 1 

Incipient 



Apparentlv cured 

50 i 


Disease arrested 

a4 


ActiTe 

10 

11 

Moderately Advanced 



Apparenliy cured 



Di ease arrested 

55 


Active 

18 

43 


Iho ultimate result evpnsesd in percentages of tho'so Imug one to 
fifteen -veirs after diccbargc proper allowance I ing rntde for the varying 
numbers m each 'vear and cli s are ns follows 
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retain tlieir just \aluo I hasten to pivc a few of tlic more importJDt 
statistical studies, bclieMn^, that nitliout further comment the reader 
will l>c able to attach to them their nal worth Some of thc«c studies 
haae more historical intcrtst than intrinsic value I state them brieflj’, 
and those siiflicicnth iiitorcsfed to wisJi details must consult the onginal 
publications 

Dems n porta in proat detail the results of trcitnicut in 442 patients 
all with tubercle Iniilli m the sputum lie contrasts with those 35 
untreated patients llic statistics were gathered o\cr a period of fire 
jears. Of the tnafed patients 301, or 43 C per cent, were cured, 5C, or 
12 C per cent arrested, 1(», or S 1 per cent, much improved, 39 or C5 
per cent, iniproaod 10, or 4 2 per cent, sfationarj , 9, or 2 ptr cent, 
worse and 100, or 22 (i per icnt, dead Of the 3 j palieiifs wlin refused 
treatment 4, or 11 4 per cint, cnml, 2, or 5 7 per cent, rciuatnod sta 
tionan 'i, or 14 2 per cent, wen. worse, and 24, or C8 5 per cent, were 
dead Of tin. 442 ca»cs trcateil with tuberculin 193, or 43 C per cent, 
lost tubercle bicilli from the sputum 

^(.hnollcr reports using iJtins’ tubenulin in 211 patients vrith tae 
following results 


TtiJttu.t.tis TapvTMrsT with Dtws TnrvTMENT 


TmuK 

1 t 8U(* 

a ai c 

Sd Sui* 1 

T Ut 

Pe ).• t 

Probabli cured 

17 

30 

2 1 

49 (23i7,) 

Greatly improved 

C 

C5 

34 

105 (498ff) 

Improved j 

2 

JO 

J1 1 


Total 

2a (lOO^o) 


j 47 (7237) 

m («S"7c) 


Stationary, Stages II and III, 1C cases, wor^c, Stage III G cases, dead, 
Stages II and III, 3 cases Of 148 patients 44, or 29 7 per cent, lo«t 
tubercle bacilh from tbe sputum 

Turban treated 80 patients with tuberculin and contrasts them with 
241 untreated patients IVrmaueiit healing was obtained m 53 per cent 
of the former and 30 per cent of the latter 

Nagel reports a largo number of cases from tho sanatonum at Cottbir* 
It is pertinent to note tint but I'J per cent of the patients hid tiibcrcc 
bacilli in the sputum The studj included patients in the sauatonu® 
from 1900 to 1905 During the years 1900 and 1901 tuberculm was not 
used, and tho results arc contrasted with Uioso of 1902 to 1905, when 
tuberculin w as used 

“Of 9G patients with tubercle bacilli m the sputum treated with tuber 
culm 48 per a,nt lost the bacilli Of 6S patients with tubercle bacilli m 
the sputum not treated with tuberculin 20 jier cent lost the bacilli 







TUBERCULm TREATMENT 
Resilts of Tuberculin Tkkatiiei.t (Cottbus S4N\tobium) 


585 


. ... 

1 Bt . I { 

St e 
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N mh r 

P Cent 

^ nb 

P C 1 


P c t 

A 

illl (22 )• 

53 “> (41 6) 

0( 18) 

00(100) 

oc 0) 

C 0 ( 0 0) 

BI 

84(_78) 

40 “>(^0*) 

21 (1(19) 

1 (CO 3) 

0( c) 

00(104) 

A BI 

195 ( Oj) 

93 4 (91 3) 

’1 (187) 

’a3(,0®) 

0( 5) 

00 (104) 

BII 

' 7 ( 47) 

3 3(85) 

‘«i( 40) 

33 7 ( -1)1 

3(27) 1 

28 6 (01 7) 

ABIBH 

20“’ 

7 <99 8) 

49 (167) 

oiO(9’3) 1 

2(32) 1 

2«6(66'’) 

0 

7( 1) : 

3 3(0®) 

34 ( 14) 

410( T”) 

5(10) 

714 (33 3) 

Total 

“’09 ( 53) : 

100 

b3 (Ibl) 


"(43) 


763 j 




55 



Eehalle statiaties coverm,, life tloratiyn are tfiosc published by Brown 
from Saranac Ilia comments are isfjllows 

“While the number of pafieuts treated with tulorculin at the Adiron 
dack Cottage Sanatorium has not Ucn large tht cart, with which the 
patients ha\e been followed renders the following results of interest To 
allow of companion since the number in eavh group \aricd so much from 
year to year, it is necessarv to reduce or increa c tho number of treated 
and untreated in each class eieh Aear to 100 This gnus tho following 
tables expres cd in percentages in which arc included the results on dis 
charge and the ultimate results of 1^5 piticnts treated with and 804 
treated without tuberculin who remained lu tho institution over ninety 
davs and had tubercle bacilli m their sputum 


Resilts on Divciurte 


c 

T«b *1 

Tub'*' 1* 

Incipient 



Apparently cured 

5C 

50 

Disease arrested 

34 


Active 

10 

11 

Jloderately Advanced 



Apparently cured 

27 


Disea e arrested 

5.> 


Ac.™ 

18 

43 


Tho ultimate results cxpnscsd in percentngrs of those living one to 
fifteen vears after discharge proper allowance being made for the varying 
numbers in eicli vear and class are as follows 
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WlTIlHW KfNtITs 


l,. 


■IMBM 

Incipient 



Apparently cured 



Di oa c arrested 



Active 



Moderately Adinnccd 



Apparently cured 

'll 

SG 

Plica G arrcstwl 


' 4^ 

\ctno 

41 

2’ 


Tlic«o atntiatica indicnto tint on ili«clinr^c llio incipient cnsi's liue done 
somewhat better than thost n-ecixiiip no ImIh rctilin, while the moddutek 
od\ancod ca«c3 show much l«ctlcr resiiltt Tlic tiltiinate rtstilts do not 
allow such marked difTemiees, but indicate lh\J the treated, both incipnnt 
and modcrattlj advaiict'd, do i>«(icr 

I noaT present tho sputum statistics fipwres wrhich from their ohJO^ 
tiaita and tlicir almost nuliibitablcini iimi|r are cTtrcinclj vnhiablo 
speak strongly for the li<-ilins: effect of (iiltcrculin 

Ivromser cho«(. 110 piti« ms txptilontuip, tiilx nlo bacilli, treating 55 
of them with tulicrculiii 1 Ik patients were not seleitoil, but were pi wed 
jfl the groups flltorn ifeii as tint were admiffcxl Of those trcjlnl uith 
tuberculin 22, or 41 pir cent, lost tbc bacilli, of tlio e treated witlioiit 
tubcrcuhu only 10, or 20 per cent , 

IluIIips finds tlint iii his btape II ca«es OS pir ctnt of those trcitra 
with tubcrtuliii, against 19 per cent of the nntreifed, were nd of bacilli 
in the Sputum and in tin, btape III cases 31 per Cf'iit of tho treated, a’ 
against onlj 7 per cent of the untreated 

lurban reports that of 8C open ci ca tiuitcd 1>\ tulxirculin 4i T 
cent lost their bacilli , of 24 nntn atid onl^ 27 4 pt r cent 

Brown reports from Saranac that in the iiieipicnt ci«cs 07 per cen 
of tho tuberculin patients wero nd of bacilli, of tin otiiers 04 per cent 
In the inodcnfcli adiaiiccil Ihc figiirrs are 44 per cent an 

24 per cent 

Baudclicr reports 500 eases, of wliom 202 had tiilxnlc biLilli m ti® 
sputum On di&chargt after an aacra^o trtatmint of fiio to six inont is, 
129, or C4 9 per cent, had tho sputum changed from positno to iiigatiic 
Twelve wero m Stage I , of those 100 per tent became iiegitive Of t lO 
in in StHeC III, 'lO per cent bteome iicgatui Bandolier eh illciigcs t w 
production of similar n. suits without tuhtreulin and savs tlica are impar 
alleled in the literature Tliesc figures arc remarkable, >et tbej arc bas 
on a respectable number — ^209 cases 
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It IS important to note that thebe percentages are do dj paralleled by 
those of E Loweiistein, who quotes the gratifying number of G82 opO 
ca«es I\o case is reported that did not rcich the dose of 10 mg O T 
lour sputum examinations xierc required to establish a case as negative 
Under the tuberculin treitment %1 of the b82 cases finallv showed nega 
tnt sputum — a percentage of 53 Such a result he maintains, cannot bo 
obtained m any other way than hy tuberculin His analisis of the results 
ot twentv \ear3 of hygienic-dietetic eiito without tuberculin gives only 15 
per cent of the discharged as having iio baetlli in the sputum 

Bandehcr has classified the 500 cases above referred to containing 
202 open cases, also from the point of view of working capacity Com 
pared with the sputum re lOts the figures are as follows 


Tvdercluv Tbestuent CoMrww wmi SptTtM Pesllts 



T 

1 1 


St f II 

St t III 


C 

P 0 t 


k e t 


Complete earning capacity on dis 

charge 

500 

698 

00 4 

80 7 


Sputum changed from po itivc to 
negative 

20’ 

C19 

100 0 1 

873 

44 0 


It 13 seen from the tablo that statistics based on the sputum bccomini; 
negative afford a real evidence ot improvement, even when that is judged 
from tlie purelv svmptoniatic side Ihc paroUcliata lietween the two sets 
of figures 13 dose and torms an additional argument for taking the 
baciilarv content of the sputum as a statistical basis 

Thus far I have spoken only of the results of tuberculin treatment i» 
pulmonary tulierculo is ravonble reports of treatment m so-called surgi 
cal forms ot the di ta«e are no less numerou* However the number of 
eases treated bv anv om. ob erver la small and ns far as I know there are 
no large stitisticsl studies of pirallcl groups of cases However I have 
nlieadv emphasized tint such p rsoiial evidence, though not stnctlv objec- 
tive, IS still of value I xtemiil forms of tuberciilnais are particularly 
favorable for c timitiug the effects of tuborculiii andliusy sav that many 
ophthalmologists, for imtaiicc are among its most ardent advocates I 
will not give the published results in detail Space does not permit and 
those interested miy «eck further information in the original articles. 

This mn«s of evidence «howa very atrikin^y what a large number of 
advocates tuberculin has, and the statistical studies will point, with what 
ever weight may he attached to them toward its vilue From a consid I 
oration of this cvidtmc Hie following wndiisions seem to be wairantfd 
Tuberculin is not a euro for tuberculosis else such a detailed considers 
fion were unnccc«sarv However, in mam instances it promotes healing 
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UiTium KtstiTs 


c «« 

Wilh 

Tut>« Qlln 

W tkiiut 

Tul U| D 

Incipient 



Apparently cured 

6S 

.3 

Di ca e a^re^te^l 

77 

.3 

Activt 

33 

2. 

Moderately Advanewl 



Apparently cured 

31 

6fi 

Di case arrested 

4^ 

1 4,. 

\ctive 

41 

01 


TIic«c stntistica iiidicntc flmt on ih«clini^ tlio incipunt cnscs dwo 
somewlint bettor tliim thcM? rcctmiig no tnbcrtnlin, \\lijlt tlie modrrafelv 
ad\ancc(l execs show inttcli Ktlcr result** The ultimnto ri’eults do not 
show such imrhcd difTcreiiccs, but mdic itt tlii^f the trc'itcd, both incipient 
and modomteh iul\ niice>tl, do It Iter 

I now present the sputum stxtistics, fipuros which, from their ohjec* 
t»x itx and their aluioat uidubitabk meiunuf., are cTtreiucl^ valuable They 
speak strojip,!} for the hcrtliu„ clh'ct of tuberculin 

Krcin«cr clio«o 1 10 pntu uU < xjkh tontiii,, tul»crelo Imcilli, treituig Sj 
of them Mith tuberculin riii piticiit^ wort not sclcttcd, but wen. plxccil 
m the groups alternatolN as tlio\ were admitted Of the i treated with 
twbcrcuiiu i2, or 41 per cint, lo^t the baedU, of tlm e treated wifbout 
tuberculin onlj 10, or 29 percent 

Iliillips finds tint iii his Stage II ones 'iS |xt cent of tlio«p treated 
with tuberculin, against 19 per cent of the untreated, were ml of bacilli 
in the sputum, and iii the Singr' 111 c»’>e9 31 per emt of the trcited, as 
against only T per cent of the uiitixatol 

Turban reports tint of Sb open t»‘»e8 trenUd hj tnliercohn ■!" ' F"" 
cent lost the ir h icilli , of 24 uiitnatid oul% 27 4 per cent 

Brown reports from biranac that iii the incipient ci«rs 07 per etot 
of the tuhorculin patients were rid of Incilii, of the others 04 per cent 
In the inoderateh adxanccd the figures art rcspiefnclx 44 per cent an 
24 per cent 

Bandolier reports 500 cases, of whom 202 liad tubercle bicdh ui tie 
sputum On discharge after an aacrigi, treatment of five to six montli^ 
129, or 04 0 per cent, had the sputum changed from positno to negatvu 
Twelve were in Stage I, of tliosc 100 per cent bocimo negitne Of t c 
113 in Stage III, ’>0 per cent bieime lugitnt Biiuhlicr clnllfi'c'^s t ic 
production of similar results without tubeniilin, and sa>s the\ arc, iinpir 
allolcd in the literature These figures arc remarkable, jet thej ore base 
on a respectable number— 202 cases 
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end of ^vhich time the bacilli have gro^vn into a flat bheet covering the 
surface of the fluid Moistened fragments of the growth may have reached 
the bottom of the flask or mav still be suspended at various depths The 
entire contents are then subjected to a current of steam over i water bath 
for the purpo e of sterilisation and for concentration into oiie-tcnth of 
the original volume The gljecnn, not evaporating thus constitutes 50 
per cent of the resulting mixture At this stage the bacteria (which have 
now been killed) arc removed bj filtration througb a Chamberlain filter 
There results a clear brown fluid of a characteristic odor, which keeps 
indeSnitelj and is ready for use 

Denys Bouillon Filtrate B P Preparation — The culture is pre- 
pared as for making original tuberculin (O T ) At the end of the 
required interval however, the mixture is not heated or concentrated in 
any way, hut is at once passed through a bacteria proof porcelain filter 
The residue u rejected Tho filtrate a clear fluid, is Buppo«cd to contain 
only the soluble secretions of the bacilli, plus the mctibofized culture 
media, and without any further modibcation is readj for use 

Jochmann s Albumose free Tuberculm A F Preparation — Pollow 
mg the lead of Proskauer Beck, and Fracnkcl, Jochmann grew tubeixlo 
bacilli on a protein free medium made of water 1000 asparagm, h 
ammonium lactate 0 sodium cblorid 5 glvccrm 40 neutral sodium 
phosphate, 2 From this culture fluid Jochmann prepares tuberculins 
which he deems less toxic, but tbcrapcuticall^ not more cfhcicnt than those 
tuberculins derived from the UbUal mediums One of the e is known as 
tuberculin A F (albumose-free) A F unlike 0 T is btated onlv to 
87° 0, and is concentrated to onh per cent of the original volume 
Tuberkulin Hell is heated to 100 C Joebmanns clinical work was 
done largely with A F 

The principal mtmbtr of Group 3 is 

Kochs Bacilli emulsion B £ Preparation — Thi^ as the name 
indicates, is an emulsion of tubercle bacilli The culture is grown as for 

0 T The bacilli are filtered off ground but not wa hed One part of 
the pulverized material is emulsified in 100 pirts of distilled water and 
an equal volume of glycerin added, making jO per cent giveerm emulsion, 

1 cc of which contains the immunizing substance of 5 mg of dried 
tnbciclo bacilli 

The principal members of Group 3 are 

Koch s Tuberculm residue or New Tuberculm T R Preparation 
Highly vmilent cultures as young as possible are grown After four to 
six weeks the I icilh are filtered off and dried in a vacuum One gram 
of the dried tubercle bacilli is ground in an a„ate mortar until a sample 
shows no intact bacilli To the pulverized mxis is added 100 c c. of di» 



TEFATAri XT OF TUI^FRCULOSIS 


and rocoTcr\ is more certain and more InMing tliin ivitliont jt Such a 
con«cnatno c«tumtp of its inflnencc ranks tul)crculin as a faiorablc 
factor in tlie niampmtnt of tlic di'nrisp, n faioraWe factor as rest and diet 
and fre li air an fa\oril)lt fictors This bciiif, its position, it behaves 
ns to pne It a ulc applu if ion, Imt not to nst it to flic exclusion of othir 
fa%orable factors It should lie cuiploxed in combimtion nitli these It 
must he nndcrjtood that tiilHrciiliii oinnot replace frcdi air or rest or 
diet in tlic frt itiJMjjt of tnlirrciiloHs in/ertions, and tint no irill do more 
harm than go<Kl if we mnkc ifs u c an cxciise for relaxing our TigiUncc 
in respect to other important imasmts 

SfI.FCTION of < TcBEICLITX PfEI OtlTIOf 

We may reasonably a«suino that the ci ulcncc nddnecd m the prenmis 
soetJOM has stimulated the mfoKsfed phjsici in to look. fiirtJicr into the 
subject of tuhcrciilm treatment, and perhaps has treated the desire to te^t 
Its aaliio hunsolf If such be his intention his next step will be to choose 
tho tulicrcului ho wi«hea to ii*o Unfortnnatcli tho beginner is at once 
bewildered and di couraj,ed b\ the large number of preparations offered 
him to chooso from. Lach pro<liict has its champion aiho proclaims its 
virtues superior to tho c of other tuberculins, ind urges in support of 
thcbO ehntns thcorctied eorisidcrotions and elinied result* I hope that 
the remarks made ujhdu cluneal deductions in estimating tho aaluc of am 
treatment in tuhcrcnlous di<ca«o will encourage the phasician to retiw 
tho alleged rcMilts criticilK In mow of reemt nne«tigation3 the whole 
question, at first so complicated hasUcomo eicrch simple But before 
stating the nature and results of llic«o investigations we must giie a hrie 
statement of tho composition and preparation of some of tho most im 
portant tubcrenlins , 

All the tuberculins may lx* divided mughly into three groups ( ) 
those prcpircd from tho ciiUnre media in which tubrrelo bacilli hsie 
grown, (2) those prcpiml from the tulicrclc hicilli theinseUcs, ( ) 
those prepared by various methods of extracting tho tubercle bacilli 

I may say briefly tint all viiritties of tubcrclo bacilli have been use 
in preparing tuberculins hnman type, \miUnt nud aMrulciit, bovinv 
type, virulent and avinilent avian and piscinn tubercle bacilli Also t a 
innumerable variations in cnltnro media have been introduced Oaf 
few of the variations Lave acquired any pennauent importance 

The principal members of Group 1 are these 

Koch s Original or Old Tuberculin 0 T Preparation — A boiullon 
medium enriched with 6 per cent glycerin and slightly alkaline is inocu 
latcd with tubercle bacilli of the humm tape In a broad flask ^ 
allowed to inciibitc at body temperature for six to eight weeks, a* ® 
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of tuberculous toxins Btill more complete tlie concentrated culture fluid is 
•now added to the eombined extractnes, and the entire amount is filtered 
through porceliin for sterilization Finally per cent phenol is added 
The product is niarheted b\ Alerck as Tuhcrculol A 

It will be seen from the abo\e list incomplete though it is that there 
has been a feverish strife to improre old tuberculins and to produce ever 
new and better tuberculins Ino considerations bare prompted these 
efforts 

1 The attempt under the assumption that thev are manv to include 
all of the potent portions of the tubercle bacillus in the preparation 

2 The attempt to remove supiwsed deleterious substances from the 
culture mfdin or the bacilli tbtmsthes while preserving uninjured the 
beneficial or immunizing substances 

The first consideration was based upon principles of immunitv estab- 
lished for other di«eaacs xnd transferred without warrant to tuberculosis 
\8 is well knoivti bacteriologists Ua\t divtinguislicd two different poison 
OU8 substances obtained from bacteria (1) cxotoxins or toxins secreted 
Iv the org\tii4Qi8 and present in the culture medix and (2) eudotoxina 
OP toxins intinutelj bound up with the living protoplasm of the bacteria 
and libentcd only upon their disintegration 

Lxotoxma are probably a product of batferial metabolism, and their 
distinguishing features are their primary toxicil\ and the rtadinces with 
which thev stimulate in the animal organism the prodnetion of neutraliz 
mg bodies called antitoxin 

Endotoxins are intimately bound up with the living protoplasm of 
bacteria and are hbcrited when the organisms are disintegrated by cer 
tain ferment or Ivtic substances within the IkkIv \.Ithough it is claimed 
that antitoxins to endotoxins have been obtained their appearance is at 
Jeast exceptional, and in general it is correct to ay they produce no 
antitoxin 

Until rccentlv it was customary to look upon tuberculous infections 
as producing specific secretions junmanly toxic to the body The symp- 
toms of intoxication so common in the di case— fever loss of weight 
digestive disturbances etc — ^werc looked upon as the direct effects of this 
toxin To this toxin it was suppo ed the bo«ly reacted bv the production 
of antitoxin and tht presence or absence of gcncril svmptoms depended 
upon the balance exi«tuig between tht two However though the toxin 
might bo cninpktclv neutralized and general svmptoms be absent still tbe 
tubercle bacilli in the tuberculous Itsion might continue to live and indeed 
to multiply and to spread The antitoxins flicrcfon had no effect upon 
the bacteria To inliibit (heir growth the body must elabonto antibacterial 
8ul«tancc the production of such substances being a rcspoii e to the 
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tilled ■niter, and tfie ninturc is Hien contnfiigilized The dear fluid 
resulting from tins ecntrifugnlizatioii m jvuircd off and is known as 
Tuboreulm Oberes (TO) It contains siibsfntioes not prccipitablc l\ 
gljconn The scilmiciit dipositcd 1)> ctntrifiig-ihntioii is ngaiii dried 
pondered and again taken up b\ a smill qlnlntlt^ of witor Ccnlnf 
iigahzition is reputed and tlic previous ivcJl n^mi gmic through until 
there is no sediment except that com|Kwod of gross nccidi.iitil particles 
The fluids resulting from all the ccntrifiignlizitions, except the very fir<t 
are united, and should tot il iiot more thin 100 c l I Ins fluid is slrlith 
opalescent and is precipitablt hy 50 per cent ghccnii lo the opilc'ccut 
fluid 20 per cent glvccrm is adiled for preservation The rcsiilting sus 
pension IS known as 1 It , and it should contiin in each cubic cenfinietpr 
2 mg of solids, representing 10 mg of elncd tiiliercle bicilli Ironi tie 
mode of raniiufacturc it was assumed thit 1 R contains none of tk 
secretions of the bacilli ns does O T , and tint it does contain snbstaneca 
from the bodv of the Imctlli, vvliicli O T speciously docs not contain 

Beranecks Tubcrculm Preparation— In I'Mi} JJonncck aiineunf^^ 
a tubcrculm for which ho claims oiilv minimal loxicitv and a high content 
of spccihc suhstaiices He cultivates tho biciIIi on a non peptonued S 
per cent glyctrm bmiillon medium which is not nciitriliretl The filtrate 
from this culture is known os T R, or toxin bouillon Tltc residue w 
shaken for a long time at CO* to 70* C with 1 per cent orthopliospliorie 
acid Rqual volumes of the unhojlcil toxin bouillon and of the ortliopliov 
phono acid extract of the bacillarv bodies are united to form Beranecks 
Tuboreulm of a conccntrntiou known ns II 

Von Rucks Watery Extract Preparation— Concentritc a culture 
m Tacuo at 55* C to 1 10 volume (Tins takes about a month ) rdter 
through piper, then through porcelain Prceipitatc with an neid solution 
of sodic-iodid of bismuth T liter and uuitr due tho neid solution Filter 
again Precipitate with absolute alcohol to make *^0 per cent alcohol an 
filter 'Wash the precipitate with absolute alcohol Prv the precipitate 
and make a 1 per cent aqueous solution Filter The last liltrite is von 
Ruck’s tubcrculm 

Landmanns Tuberculol Preparation — landnnnii klieved that in 
the process of heating O T to 100* C substances arc dcstroved that a 
lower temperatures can be extracted In order to obtain not onlv tkse 
extractives that cannot withstand heat, but also those that cannot e 
extracted without heat, he uses fractional extraction at various tempera 
turcs lie grows in bouillon a highly virulent striin of the human t'?*- 
of the tubcrele bacillus The bacilli arc filtcreel off by filter paper, fr^o 
mented, and tbo fatty components nanoved Extraction at 40° 0 t fu 
occurs by a glycerin normal salt solntion After decantation the rcsi uc 

is again extracted at 50 C and so np to 100* C 5 lie united extracts sre 

novv° concentrated in vacuo at 37* C In order to make the a^cgitu^ 
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Wolff Eisner has emphasized tiiia point. He has worked with tuher- 
culm which was shown micrcacoj^caW'v to contain nnmerona acid fast 
tubercle bacillus particles Passed through a Cbamberland or Berkefeld 
filter the filtrate is found free from such particles, and still it produces 
reactions identical with, altbou^ weaker than, those of the original 
unfiltered product 

Tubercle bacillus protein being the potent constituent of tuberculin 
and, according to modern evidence, the onl^ potent constituent therefore 
any tuberculin that contains the specific protein is a satisfactorj tuberculin 
to use This at once settles the discussion about tho value of the manj 
different tuberculins They arc all satistactory tuberculins if they con 
tain tubercle bacillus protein and the test of the presence of the protein 
IS their ability to produce a tuberculin reaction I emphasize this point 
since one reads constantly in the literature, and particularlj m adver 
tiaing literature, that this or that tuberculm is to be preferred betau e 
it has been rid of reaction producin, substances while the immuoizing 
substances have been retained According to our present views the rcac 
tion producing and immunizing substances are one and to free a tubercu 
hn of ita power to produce a reaction in the tuberculous is to rob it of the 
substance that gi\ca it value in treatment Other tuberculins arc urged 
as superior upon the ground that they are primanlj tooro highly totie 
than other tuberculins This is tho sole argument in favor of for in 
stance tuberculol But it must b<. evident from what has gone before 
that this claim has no substantial value 

Many authors contend that the spccibe constituents of tuberculin are 
more potent when subjected to the least possible amount of manipulation 
They object to beat particularlv, fcanng that high temperatures mav 
destroy or injure some of the constituents This considention l«i Denys 
to substitute B F for 0 T The argument is reasonable but it is purely 
hvpotbetical There is no evidence to indicate that the action of B F 
IS in anv essential different from the action of O T 

I have not the space to discuss the inture of the tuberculin reaction . 
It must suffice to say that m its broad features it u a hvpersensitive reae- ^ 
tion similar to tlie hvpprseusitive reaction to other foreign proteins If 
this bo so it IS an advantage to have the protein as pure as possible and 
free from admixture of other proteins lor this reason Jochmaun pre- 
pared his albumoso-freo tuberculin, growing tubercle bacilli upon medium 
free from protein 

llucli emphasis has been put upon tho source of the tubercle bacilli 
from which the tuberculin is prepared. It has been geuerilly known that 
different strains of tuhtrek bacilli produce widelv varying tul<.rculins 
Tho variation is m tho strength alone the character of their effects being 
invanibly the same much his bvtn cHiiued for difference in diag 
nostic and therapeutic effect between tuberculin from human aud tubercu 
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stiiniihtion of tlio bictcna tlicmscUcs It was concluded tliat in order 
s»cco 5 sftiIh to combat ftiberculons infections uc must stimulafo the body 
attificiallj to produce Ixitli antitoTin^ and b'lcterjohsnis Sinct toxins are 
soldblo the} must, of cour«e, I>c present m tlic culture media, and broth 
filtrates ucrc u«cd to produce antitoxins The Inctona tlicmselies must 
bo injected if no hope to reaeli anj dt^rrtc of nntibnctenal immunit} 

It uas thcso considerations that led Koch to prepare his diffcreut 
fiibtrcnhn'*. In Ins earliest etponments Koth oldened that subcutaneous 
inoculations of tubercle bacilli in tuberculous guinea pigs tended to pro- 
long the Iifo of (be aiumala. Iloneacr, necrosis and slouglung followed 
such inocnlations, making the inctliod impnicticnble for man Followinj 
the cstabhahed mcws of that daa, Koch hoheaed tlio healing effect of the 
injections to be due to diffusible stibslnnots, toxins secreted bi the bacilli 
and to mold the necrosis iiaod the hroth filtrate instead of the bacilli 
them chts LxjKricncc sliouiiig that, though the filtrate had a faiorable 
influence upon the di caso, still it did not Batisfoctonlv control its prog- 
ress, Koch OLCo more turuc-d to tlio bacillar} bodies to obtain auliljctenul 
immumta The bacilli ncrc ground up to prcient the occurrence of the 
necrosis that follovrs luji-ctions of whole organisms and the products called 
tiihorculm residue or 1 II and bacillcii-cmiilsion or E !• purtliermore, 
to obtain the full unmuniiing \al«o of tuborenUn he adiiicd combining 
a filtrati. and the bicillar% boda, for example, 0 T and E T 

Such reasoning is not in accord with tho httst aicws upon the natutc 
of tuberculous infection and the mode of action of tulicrcuhii M e know 
Iittlo dirccth about the endotoxins of tubercle bacilli, but nolhing about 
tho soluble toxins tho} aro supposed to secrete Indeed all of tho eridtuce 
we Iiaie accumulated about tuberculin goes to proie that tho tubercle 
bacillus produces no true toxin Single or rcpeited injections of larg*- 
small amounts of tiibtrculin ncicr produce antitoxins in a healthy onuna , 
nor do the} cause antitubcrculm to appear in the blood 

We know too little about the constitution of tuberculin to identify it 
b} any clicmical test TIicto is only one tUaructcristic of tuberciihii s 
IS absolutely specific, namely, its poaxer to produce a cortain reiction m 
tuberculous animals Tho features of this reaction 110 well known, an^ 
will bo considered in detail later Briefly, they are icdncss and swelling 
at the point of injection, iiiflammatoty reaction about tho lesion, su 
foyer and otlur constitutional symptoms Ececut investigations are 
shoyvu conclusiicly that tho potent suhstaiicc m tuberculin, the substance 
that causes tins reaction, is the protein of tho tubercle bacillus. 
protein produces qualitatncly always an identical reiction, whetucr 1 
culture fluid be used, tho bacilli themselves, or tho pure protein estrac 
from the bacilli A product containing tins protein is n tuberculin, su 
no substance that does not contain it can bo so classified There is u 
other characteristic mark of a tuberculin 
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18 regarded bv some authors as the most suitable for the treatment of 
glandular tuberculosis Koch sOT TP, or BE, Beraneck’s tuber 
culm, Dems B F, locbmanns protein free tubLrculiu. Now and again 
some other tuberculin is mentioned but the three tuberculins of Koch, 
I)cn}s and BeraneeV -viith recently the protein free preparations, arc bv 
far the most used Howeier, the individual preferences of authors raa' 
differ Frequentlv mention is made as by Bandclicr and Roepke, or 
bv Jochinann, that good results were obt lined with an\ of the above 
tuberculins We cannot, from a review of the literature, see that there is 
at prescut any clinical basis for preferring any one of the principal 
tuberculins oicr another Preferences are often based on a worker’s long- 
continued use of a special brand, and hia con equent univillin^ess to 
change However some writers feel that there is a demonstrable dif 
forence in the action of some of the chief tnhcreulms For example 
although Bandelier and Roepke think them all tbcrapcuticalh (fficient 
they believe that 0 T causes more intlammatorv changes at the focus 
and that B E is more apt to pre fever rca tions than local rhangca 
But they prefer B E as an antipyretic over 0 T when fever is already 
present Brown has also noticed fever reactions with B E , unaccom 
panicd by other symptoms Kchl thinks O T an efficient antvpvTClic 
whilo Neuman prefers T R or B E, os does F Krause However, 
Denvs B F and Beranecks tuberculin have strong defenders of their 
antipyretic action Bandeher and Roepke think T R or B E produce 
more antibacterial immunitv than 0 T , and yet Goetsch had to change 
from T R to 0 T in order to cause the disappearance of thi bicilh 
from the sputum Work with a^lutioins docs not bring us any nearer 
to a reasonable choice since the weight rchtion of the various brands has 
been so often disregarded As for the protein free preparations, Jochmann 
well savs that, while they arc somewhat Ic s apt to enu'se fever than the 
others the therapnutie effect is about the simc In other words while 
the tuherculins grown on protein media contatn mall amounts of non 
specific pvrOoCme substances these are not enough to hinder the therapv, 
and furthermori, onlv infrrqucntlv is the fever due to the non-specific, 
rather than to the specific, component 

Seufction oi Patients 

The physician assured of the value of tubircuhn and having chosen 
the preparation he wishes to u c will next look about among his pitients 
for cases suitable for tn itinint 

Bianng upon the choice of patients it is important to point out ogam 
that tiibcnulm is not an antitoxin not a iicntmhzer of the poi ons pro- 
duced by the disca o nor a germicide directlv killing the tubercle bacillus 
hatever diffcruicts mav cxi t between opinions regarding the exact mode 
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Im from boMiio tuliorclc btcilli that it is of tlio grcntwt iraportmee to 
tniphnsizc tlmt this applies with cqynl jii«ticc to products from 

thipc two source'* Ihuner, after an eTteiisni JiiKStiffitioa of fJic effwis 
of tuberculin from btiinnn, Ikaiiic, and fowl tubercle bicilli upon fliumals 
(gtmie-i pi^, I ittlo, cliirUiis, and rabbits), ijifcctcil witli liumdii bonm, 
luid fowl tul>orc!o bicilIi, ronclndes that llicro is no t«'<ciiti«l difference 
111 the ihnncter of the effects tJio three produce Indeed, /iitnnii and 
boMiie tuberculin arc so identic il iii tlicir action upon infected nnniuh 
tint we iiia^ iief,Iect to a<*oirtaii) ibeir soiirec llic*e results arc full' 
sustained in u recent public 'ition of \\ tl>er ami Dictorlcin flit^e ntiflmrs 
tested the ofTect of hum in and Imciiic tuliemilin upon tiilierciilou* cittfe 
and upon piiiici pips infi'ttwl with biimnti and Imviiie liicilli \\1ji1o tbr' 
lind til It Cl on in irked <hfT< fences iti potctici lu i\ i vnt in tulx rcidm? from 
difTcrent smirees, the rjuitlitx of tlic reaction i« alwai"* the sutie 

I hope tint 1 lime mule it cle ir (b it the sflettioii of n fulierctilm is a 
\crj simple nutter amcc prnctmlH nil tuberculins coiitnm tubcrciili'- 
protein and nr* thcrcf*»rc eilieient. I lio{>c that I linic also sbowni that 
all alleged proofs of the siiperioriti of emc tubcrcitlin o'er niiotlicr arc 
specioU'e Indtod the one <?e>iHlii8ion that imi' jii«tK k dnwn from tlic 
foregoing c^peisition n that the simplest lubirculins are to be prcfcrrii 
if oiih for cconoiin Upon tliexircticnl ground* Tocliunmffs A T lii* 
some ndniitUnC*, and for tins ren'on h l>tcomiiig popular In practice, 
howetcr tlic^t ndiantOpCS are iinuni>ortnnt Ilcemi ctlle^ are Oio simplest 
wc 1111180 ft cboici to be miidc lietwien O'! II 1 , A 1 , I b» 


li L Ilowcier, It mai Im, i»o sildc that nltbougli tlic*e tube'cciilini arc 
C8*entn]]i eqnn ilciit, still then «ia> Im? niiuor differtiicr* tbiit nnkc flic 
selection of one or nnotber e>f llioin more dr*irnblc lor in taiice, it i* 
claimed that rcicfiotis comt more miexpecledli and arc more prolongctl 
when bicillan emulsions are ii‘*cel than m trcitmciit with the filtrates. 


The explanation for this ditfercHct' run W piireli rnechiimcil smee it i* 
difficult to get uniform Busponsions of tukrclc Incilli or coar e pirticliS 
of tlicir groundup bodie* Mam nutiiors tiniiu tint piticiils di«plaMn? 
unusual acusitneness to one preparation will tolerate nuotber sntisfactori l 
In speaking of the results of tnkrciiJiH treitment no doubt 
noticed that I disrepirded ciitirch tin pirticul ir tuberculin tbit hid been 
cmploicd llic results reported were obtniiietl with difhront tiibcrcu m'* 
Those that ba\e been most frcijucnth meutioned lu the lanoiis 
are Koch's O T, T K, and B h , Beraneck’s tiiborciilin, Denis B 
Jocbmami’s protein free tuberculin and the boiino tuberculins 
to see whether in the trcntnient of ftnj one form of tuberculosis c c^ 
results were obtained with a pirticiilir varicti of tuberculin I 
for cich orgiii the choice tnbciculin ns it Bccmed to ouch author J- ° 
that for ill the orgin* tlie li«>t is pricticill\ the sitnc Tor 
the literature on the treatment of glmds one of the following tiibcrci 
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19 regarded bv some aiitbors as ihe most smtaUe for tbe treatment of 
glandular tuljerciilo’sib Ko<.h bOT Tli,orBF, Beraneck’s tuber 
culm, Dt-Ujs B F , Joclimann & protem free tuberculin Now and agun 
some other tuberculin is mentioned, Init the three tuberculins of Koch, 
Denj s, and Beraneck, with reccntlv the protein free preparations, are bj 
far the mo t used Houeitr, the individual preferences of authors maj 
differ Frcqueutlj meution is madi, as bj Bandclicr and Roepke, or 
bv Jochminn, thit good results were obtained with any of the aboie 
tuberculin'' VTe cannot, from a renew of the literature ®ee that there is 
at present anv clinical bisis for preferring anj one of the principal 
tuberculins over another Prefcrtneca are ofttn based on a worker’s long 
continued u c of a special brand, and his consequent unwillingness to 
change However some writers feel that there is a demonstrable dif 
ference m the action of some of the chief tuberculins For example 
although Bandelier and Roepke think them all therapeutically efficient, 
they beliete that 0 T causes more inflsmmxtory chaijj,e8 it the focus 
and that B E is more apt to giic fcier reactions than local changes. 
But they prefer B E as an antipyretic over 0 T wbrn fever la already 
present. Brown has also noticed fever reactions with B E unaceom 
panied bj other symptoms Keh\ thinks O T au efficient antiprelic, 
while Neuman prefers T U or B E, as docs F Krause IIoyve\er 
Denys B F and Bennecks tuberculin have strong defenders of their 
antipyretic action. Bandelier and Roepke think T R or B E produce 
more antibacterial immunity than 0 T, and vet Goetsch had to change 
from T K to 0 T in order to cause the disappearance of the bacilli 
from the sputum. Work with agglutinins docs not bring us any nearer 
to a reasonable choice since the weight relation of the various brands has 
been so often disregarded As for the protein free preparations Jochmana 
well says that while they are somewhat less apt to cause fever than the 
others the therapeutic effect is about the same In other words whiln 
the tubcriuilins grown on protein media contain small amounts of non 
specific pyrogenic substances these are not enougli to hinder the therapv, 
and, furthermore only infrequent^ is the fever due to the non specific 
rather than to the specific components 

Sei fction or Patients 

The physician, assured of the value of tuberculin, and having chosen 
the preparation he wishes to use will neit look about among his patients 
for ci«cs suitable for tieitment 

Bearing upon the choice of patients it is important to point out again 
that tuberculin is not an antitoxin not a neutralizer of the poisons pro 
duceJ by the disease, nor a germicide directly killing the tubercle bacillus 
hatev er differences may exist between opinions regarding the exact mode 
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of action of tnbcrcnlin, all observers aro agreed upon this much, nnraelr, 
that tuberculin nets h\ stimulating the patient, stimulating him to elato- 
nte protcctno substances or to an inllamraitorj mction about the area 
of infection In n scii«c tuberculin is a ta\ upon the patient, a whip to 
his natural powers of protection ^\itll tins one point firmlv fixed in 
mind the common «cnse of nn\ shrewd plnsicinn will guide him in the 
choice of patients snitahlc for tuberculin treatment 

Patients with their reacting powers spent in a long fight with the 
disease, or oeerwhclmed In a severe or widespread infection, will not bo 
benefited In tuberculin \\ e would more ci<tlv lx?!ie\c that the treatment 
xinder such conditions is harmful A patient in gtxxl general condition 
with an evtensne lesion is in better condition to profit b% the treatment 
than one with a small lesion that is producing constitutional avmpforas and 
progressive exhaustion To appl^ this principle spccificallj’ we might 
elaborate it as follows 

1 Tho most suitable patients for treatment arc those with «in01 
localized lesions that are not producing ooiistiliitional symptoms, namek, 
carl^ pulraonar\ tul»crculosi« tuberculosis of gland", bones, and bo on 
You will no doubt remark that it is a wi«c forethought to select for tuber 
culm treatment tlio o patients who respond most rcadih to anv form of 
treatment But wli\ should not tuhcrculm bo most beneficial to those 
most easih benefited? It is in keeping with our estimate of tuberculin, 
not a euro, but a faaorablc factor Besides I hasten to add that, whiK 
tuberculin does most good to patients with circumscribed local lesion", it* 
most striking effects arc produced in patients with more extensive di«ea e 

2 The most striking results of tulwmilm treatment are scca m 

patients in good, or, at least, fair, genera! condition, with moderatclv or 
far adv meed legions. Man> of Iheso patients ha\e reaped a meiwire o 
improiemcnt from the Ingiemc-dietotic treatment, but Imre 
months remained stationan, going neither forward nor bickwanl lu ^ 
culm 13 often just the stimulation they need to start them upon a cour e 
of rapid improacincnt Such instances are not isolated , cverv one w o 
has used tuberculin can point to a number of them patients whose rapi 
and prolonged or lasting improvement has been one of the keenest satis ac- 
tions of Ins medical avork , 

3 Entirely unsuitable for tuberculin treatment aro patients exhaus^e^ 

bv the disease or with an activeU progressing infection Advance eas 
with feier and emaciation aro to bt excluded, likewise instances o ® 
disseminated tuberculosis I feel that one must look with suspicion upon 
reports of tuberculous meningitis cured bj tubcrciilm treatment 

4 Between the group of patients dofinitolj suitable for tiibercui^ 
treatment and the group definitely unsuitable there is i large c ass o 
border line eases. They are not hopel <isl\ adv meed and still have svmp- 
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toms that clinicians refer to as the symptoms of activity of tlie disease 
No general rule can be hid down a^nt such cases some are certainly 
benefited bj tuberculin, some apparently receive no benefit ^hen tuber 
culm is cnutioiislj given it docs no harm and in many patients belonging 
to this border-line group it must he started tentativelj with a readiness 
to discontinue or to push on according to the results obtained 

In mv own experience I have not seen striking benefits from tuberculin 
administered to patients with fever Ifany authors praise it extravagantly 
as an antipyretic, and I am willing to concede that mv disappointment has 
been due in part to my work being largely with ambulant patients Wbeni 
patients with fever fail to respond to prolon^jcd rest in bed in mj expen 1 ^ 
ence they usuallv fail to respond to tiiberciilm And in patients with* 
fever or with their nutrition below par a prchminarj course of rest and 
out-of-door treatment will pavo the vvaj for a more satisfactory tuberculin 
cure 

Our studies of tuberculin statistics if they have not coaviDccd us 
have at least pointed dchnitelv to the more lasting results m those treated 
with tuberculin in compari«on with tbosc not so treated Tuberculin treat 
ment will therefore find \ large held of usefulnc'S m patients who have 
lost their symptoms of tbo jnttetion under a hvgienic dietetic or sxna 
torium regime, but still displav evident signs of the tuberculous lesion 
Ocncrallv employed m such cases wc believe it will improve the ultimate 
results of sanatorium treatment 

llany observers claim that the results of tuberculin treatment in surgi 
cal tuberculosis are far superior to those obtained m pulmonary tubcrcii 
losis While literally true relative conditions are not taken into account 
in this statement I have emphasised the influence of tho general condi 
tion of the patient upon tuberculin treatmeut Surgical tuberculosis is 
usually unaccompanied by constitutional symptoms while such an as’ocia 
tion 18 tho rale m pulmonary tuberculosis Experience has convinced me 
that pulmonary tuberculosis is as promising a field for tuberculin treat 
ment as other forms of the infection if the condition of the patient be 
considered 


General Principles op Tuberculin Treatment 

Tbo physician, Laving chosen the tuberculin preparation he will use 
and having selected a number of suitable patients must have further a 
specific plan of action before beginning the treatment He must have in 
mind very clearly just what he wishes to do With this purpose firmly 
fixed bo can easily avoid the diSlculties and nncertainties that beset him 
Although there arc lunumcrablo vanatioos in the methods of admin 
istering tuberculin, still, in a general way, these methods may be reduced 
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to t^\o ( 1 ) the method of ginng small doses and repeating the same small 
doso at stated inters als , ( 2 ) tlio method of starting with small do»ts and 
progressuoh increasing the dose, \ar 51 ng the tunc internal and rate of 
progrtsiiion to suit indnidnal conditions. 

Method of Continuous Minima! Dosage — The imtlirwl of contmuons 
minimal dosage was dc\ ised h\ A\ nght, ami has rcccn cd its mam support 
from him and liis school ^\nghts contentions arc bised entirely upon 
his MOWS regarding phagocytosis As is well kiirmn he has demonsfrated 
that tho blood spnim iionnalK possesses the property of preparing foreign 
material for tho phagocytic action of leukocytes The substance m the 
semra tint pyes it this property he names opsonin lit has deviled an 
ingenious method for estimating the op onic peyrtr of sennn, the rcsulfint 
being termed opsonic inder The opsotiic index toward dilferent bieteria 
IS regarded as spocihc It yarics in different jndnidnals under influences 
that are not altogether nmler»tood llmvoycr, the main influencing factor 
is contact y\ ith tlio particular organism under consideration Whin infec- 
tion occurs the first morcnicnt of tlieopsomc index is doyvmrnnl (negative 
phase) folloyyed, if tho iiidiyidiia) responds satisfactorily, l>y a rapid rise 
alxiyc tho prcyions level (posifne pha«c) In the fluctintions of the 
opsonic index ^\ right ocs a yaluablc control of tlic response of the indi 
vidml to the mfection Fluctuations similar to {ho«c occurring in natuw 
infections may lie hrought aliout by the injection of ynccines prepare 
from the organisms, Tho yariations of the opsonic index following *ucu 
injections dotcrinine the size and intcnal of the doso 

These principles applied to a study of tnl>ercnlous infection led Wright 
to adyocate for treatment small do os of T L giycn nt intervah of from 
seyen to ten days Tho final test of the cflicacy of a do e is the detcrmiua 
tion of tho degree of opsonic response Lnt manj such estimations hayc 
led to the adoption of a do«i KtyiciU 0 Oo enun and 0 001 cmm. a* 


generally applicable, and ten dajs ns the licst general interval 

Wright’s work is to be yyelcomcil os an attempt to put tuberculin treat 
ment upon a sound experimental basis Iloweyer, tlie results of subse- 
quent inyestigations hayo shown that tho method of detenuinmg the 
opsonic index is far from ncciirate, and that the range of error is so 
that no legitimate inferences can bo drnyvii from slight vanatious 
sides, no yiould scarcely bo justified m using a single immunity reiction 
as a gage of the total reaction to an infection Such a conclusion wou 
follow only if extensne im estigation established a constant relation 
tween the tyvo, and no such relation has been established for the opsonic 
index in tuberculous disease It is true tint Wright regards op-onic 
power as a bj product of antibodies possessing other functions and there- 
fore a conrenient indication of the amount of general antibody fomuition 


m the body Hoyveycr, this Tieur is not firmlj grounded 

Indeed our knoyvledge of the relation of so-called antibodies to 



TUBERCULIN TTEATMENT 500 

degree of imraumU and the mtensitj and of the infection is very 

mesger In inani climenl discussions of tuberculosis tho uord anti 
bodies’ IS used so coufidentH and so promiscnou h that one is led to 
beheie that this cliarmod nord contains do ed within its ten brief sjmbols 
all that mortal ever lias learned or e\er can learn of tho disease It e\ 
plains infection and rcsi tance nhtn it is whispered the veil that has so 
long himg before the tuberculin reiction fills awav , a little more or a little 
le's decides uhj we bait, tuberculosis and how ive get well of it Bnefij 
m ome circle e\cn question that may be put about the infection is 
aatisfsctonh answered by this mystic symbol That it is a convenient 
term and has a genuine aignifacance based upon experimental dits is true 
but It lo es all sense and dignity when detached from this support it is 
bantered about as the open sesame to the knowle<lge of infections 

I have alrcadv spoken of the eontradictorv evidence pertaining to the 
oocurrenee of complement absorbing bodies »n the serum Agglutinins 
and piccipitius bear no constant relation to the course of the disease As 
has been said, no antitoxin in tho sense of a substance capable of neutralis 
xng tuberculin has ever been demonstrated 

Romcr has applied the methods of demonstrating the various immune 
antibodies to tho enim of his animals of proved strong resistance! to rein 
fection and has found none to correspond regularlv with the degree of 
immunity Agglutinins are almost constintlj present, but may not exceed 
the amount present in normal animals Immune animals may fail to 
show complement absorbing antibodies while the serum of others com 
pletelv inhibits hemolysis He was unable to demonstritc vntitoxm lu the 
sense of a substance capable of neutralizing tuberculin The serum of 
immune sheep has no infiuentc upon tubercle bacilli allowed to remain a 
long time in contact yvith it. It is not possible passively to transfer 
immunity through the senim from a tuberculous to a non infected animal 
Tor a long time the method of givnu^ sen ill doses continuously drew 
support from considerations flowing emt of our knowledge of anaphylaxis 
or hvpprsensitiveness To make the matter clear wc must go back, to the 
original experiments of Noch lie tells in a very graphic wav how he 
camt to hit upon the use of tuberculin in treatment 

\\lien one inoculates a healthy guinea pig with a pure culture of 
tubircle bacilli the wound as a rule closes and in the first few days seems 
to heal However m from ten to fouiteon davs a hard nodule appears, 
which «oon breaks down leaving an ulcer that persists to the time of death 
of the animal There is ipiiti- a different sequence of events when a tuber 
culous guinei pig is inoculated In tuberculous animals the inoculation 
wound likewise prompt!' unitis However no nodule forms but on the 
next or second day after a peculiar change occurs The point of inocula 
tion and the tissues about, over an area of from 0 1 to 1 cm in diameter 
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to two (1) the method of giMng small doses aiul rcpc-iting the sime smali 
dose at stated intcnals, (2) the method of starting with email doses and 
progreesneh incrensiiig the dose, \ar>ing tlie time intenal and rate of 
progression to suit indnidual conditions 

Method of Contmuona Minimal Dosage — The niethrMl of continuous 
minimal do age was dci i!>e<l ht W nglit, and has reccitcd its raim support 
from him and his school ^\^ghts contentions are hiecd entirelv upon 
his Mens regarding plngocitoeis \3 is well known he has demon«frafed 
that the blood ecrtim normally possesses the proporti of preparing forei;ni 
material for the phagocMie action of Icukocstcs Ihe siil>«tance in the 
sonim that gi\es it this property he names opsonin lie lias dtrisod an 
ingenious method for estimating the op'Oitic power of serum, the rcsnltint 
being termed opsonic iiidoT The opvniic indc-s toward different hicteria 
is regarded as sppcitie It lanes in different iiuln idiials under influences 
that art not altogether iinderstooil lloweacr the main influencing factor 
IS contact with the particular organism under consideration ^Vhcn infec- 
tion occurs the fir t movement of the opsonic index is downward (negative 
ph so) followwl if the indiMdnal responds satisfactorily, by o rapid rw 
above tho previous level (positive pha«e) In tho fluctuations of the 
op>onic index \\ right «ec3 a valuable control of the response of the indi 
vidual to tho luftction Fluctuations similar to tho«c occurring m natural 
infections mav Ikj brought nliout b\ the injection of vaccines prepared 
from the organisms. Tlio variations of the op>>onic index following uch 
injections determine the sire and interval of the dose 

Tlie e pnnoipks npplio<l to a studv of tulx rculous infection led Wricht 
to advocate for treatment snuU do os of T Iv given at intervals of from 
seven to ten davs. The final test of the cfticacv of a dose is the dcfcmiioa 
tion of tho degreo of opsomc response But manv such estimations have 
led to tho adoption of a do t lictwon OOo enun and 0 001 cmni- 


generally applicable, and ten davs ns the be»t general interval 

Wright’s work is to bo welcomevi as an attempt to put tuberculin treat 
ment upon a sound experimental basis However, the results of sub e- 
quent investigations hive shown that the method of determining t s 
op onic index is far from accurate, and that the rmge of error is so wwC 
that no legitimate inferences can lie drawn from slight variitinns be- 
sides, no would scarcclv be justified in using a single immunity reaction 
as a gage of the total reaction to an infection Such a conclusion 
follow only if extensive investigation estahhslied a constant relation 
tween the two, and no such relation has been established for the opsonic 
index in tuberculous disc ise It is true that "Wright regards opj^nic 
power as a hv product of autilmlies pos.se sing other functions and there 
fore a convenient indication of the amount of general antibody formation 


1,1 the bodv However, this, view is not firmly grounded 

Indeed our knowledge of the relation of so-called antibodies to 



TUBERCULIN TREATJIFNT COl 

by tbe introduction of hung tabcrcle bacilli, and Trudeau has shown that 
the more Tirulcnt the organism the greater the protection According to 
Eomer tuberculin hypersensitncncas runs romarkiblj parallel with the 
intensity of e'rperiinental infections 

These results indicate that a close relation exists between protection 
against tuberoulous infection and hiper&ensittteness to tuberculoprotein 
although wo cannot say definitelj that the hyptrsensitireness and the 
protecting mechanism are the same Indeed Krause and Austrian ba\e 
found that animals madcbvpcrsensitiieVv the injection of pure tuberculo 
protein are more susceptible to infection than normal animals 

These experimental re ulta hive been applied to clinical conditions in 
man and emphasiaed chiefij bj Romer Hamburger and Wolff Eisner 
Tbev regard tuberculin hypersensitiveness or tbe mechanism of which it 
is an expressioD, as a valuable asset in the fi^t against tuberculous disease 
The question has been discussed interestingly bj Baldwin ^\olff Eisner 
Tiews with alarm anj measures tsken to dimmish Inpcrsensitivcncss As 
IS well known, tuberculin hypersensitiveness is influenced in v limited way 
by tuberculin injections, rapidlj increasing do«es diminishing it small, 
frequent)} repeated doses increasing it. Therefore he considers tlie litter 
method more desirable for treatment As clinical evidence to support this 
view Hamburger points to the marked resistance that tuberculous indi 
viduals have to reinfection and Wolff Eisner attempts to establish a rela 
tion between the degree of hvpcrscnsitivenebs and the «oventj oftheinfec 
tion He ascribes important prognostic significance to the tuberculin 
reactions. 

To summanro bneflj the conclusions that seem justified from the 
work on tuberculin h}persensitivencss m relation to tuberculous infec 
tions Animals with tuberewlons di east have a strong resistance against 
reinfections with tubercle bacilli They withstand many times the fatal 
dose, but when very largt amounts are given they succumb with stormy 
symptoms of an acute intoxication 

Although the animals are highly resistant to reinfection, this reinfec 
tion does not localize or overcome the original infection Unquestionably 
It modifies its course but I wish to emphasize that the mochanisin is pro- 
tective not curative 

The parallel course of this resistance to superinfection and tiiherculm 
hvpcrsensitiveness is so striking that we are inclined to attribute both 
pbenomeni to tbe same mecbmism 

I have frequentiv spoken of tuberLnlui hvpersensitiveness as hvper 
sensitiveness to tuberculoprotein This is true in a general way, but all 
of the characteristics of the tuberculin reaction have not been reproduced 
experimentally with pure tuberculopratein Perhipa the difference is 
quantitative not qualitative. Immumtv is conferred only by inoculation 
of living tubercle bacilli and immunity and the development of all tbe 
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grow hard and take on a dark di«co]omtioti Obscnations on suVcquent 
da\s make it more and more apparent that the nltcnxl skin is necrotic. It 
IS finalh cast off and a shnlloo^ nlceration remains which usually heals 
qineklv and permanent!) without the neighboring l^mph glands bworaiog 
infected ” 

Ilcaltba animals, then, react in a very different waj- from tuberculous 
nnnmh to inocnlations of tubercle bacilli hatending Loch’s earlj ex 
penments it has heen shown that tuberculous animals react in one of 
three avaas to inoculation of tiiberclo bacilli 

1 If a largo number of tubercle bacilli are injected tho animal dies 
m n few hours w itli 8\'mptoms of a profound intoxication 

2 If tho dosQ ho small fhero is a prompt reaction about fbo site of 
injection which destroys tho tubercle bacilli and prcients infection even 
of the regional Ijonph glands 

3 If the size of tho dose bo laigcr than that which tho animal is able 
to rcbist, but not largo enough to libcnito acute fatal intoxication, infocfioa 
docs occur, but the resulting lesions aro chronic and slowh progre sing 
03 compared with tlio«o prc«luce<l bj the same do«c in normal controls. 

Therefore, animals with tuberculosis can risi«t successfully rcinocu 
Intion of tuhcrclo bacilli in quantitios surch fatal for normal animah, 
although the same mechanism which protects under these conditions is 
destnictno when tho number of bacilli is aery large Tho acute death 
following largo doses has been studied in detail by Bail, tho immvinitj to 
small doses most thoroughh h\ Romcr Theso results, so contmdictojf 
at fir&t sight, aro easily reconcilable It is reasonably probable that the 
mechanism, whntei cr it may be, which causes the immediate toxic rcaclioa 
on reinfection is the same ns that upon which tlio animal withstanding t I'S 
rcmfccticn depends for its complete protection IIow analogous these pbe* 
nomena are to the general principles of nnaphvlaxis is at once appar^t 
The animals ha\e by one infection been rendered hypersensitive to su se- 
quent contact This livpcrscnsitivcness is, as wo have shown, a valua e 
protective asset, but if tho reinfecting dose be largo tho animal succuni s 
with the symptoms of an amito intoxication 

Von Behring Koch and Heyraans have showoi tint calves mav bo 
tected against many times the fatal do e of bovine tubercle bacjlh ^ 
injections of living human tubercle bacilli Following this immuniziao 
injection calves do not dt-velop gross tuberculous lesions, but do acquire 
tuberculin hypersensitiveness, that they react to subcutaneous 
tions of tuberculin just as tuberculous animals do After about a yw 
tuberculin hypersensitivencss is lost, and as it dies out the animals agai 
become susceptible to inoculation with bovine tubercle bacilli 

Besiatance to tuberculous infection can be conferred artificially ony 
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tuberculin hypersensitnenesa rapidly rises If tbe disease subsides and 
tlie individual reuucrs tbe h^TK-rsenaitiveness gradually falls to a lower 
level if the discasi. remains active the high level of bypersensitiveness per 
sists and lasts until tbe bodv is ovcmhelmed and its resistance broken 
dovni completely by the disease when hvpcrscnsitivencss disappears 
Ihereforc vvbilo we allow tbit m ripidly advancing cases the absence of 
tuberculin hypersbnsitiveness is an ominous sign m early and moderatelv 
advanced cases we consider a low gride of hvpcrsensitivcness a more 
fivoriblt indication tlnn a hi^h The hi,h level bypersensitiveness rebel 
Iiou‘5 to tuberculin treatment wc have found to be of particularly unfavor 
able prognostic import. 

It is still an open question whether tuberculin immunity or tbe loss of 
hyper cnvitivtiicss following the inycction of increasing doses of tubcrcu 
111 ! IS identical witb the In s of tuberculin reactivity that occurs m rapidly 
adv incing tuberculous disea c or during tbe course of other diseases, 
notablv measles The question eannot be answered until tbe fundamental 
mechani m of bypersensitiveness is better understood Mv own impres- 
sion from dinicil ob'«natious is that the two cannot be tbe same Tbe 
loss of nactivitv at the end of the disease is certsmh an exhaustion 
phenomenon wbilc tbe loss following tuberculin treitmont is certainly 
not due to exhaustion The remarkable improvement in general condi 
tion BO commonlv accompmving tubcrCTilin treatment makes such an 
explanation unreasonable To olIT Eisner s contention that a high grade 
of tuberculin tolerance induced artificialh will expose the patient to an 
acute exacerbation of the disease I mav reply upon tbe experience of in 
numerable clinicians, that tbe fear groundless True it is that tuberculin 
immunity cannot be identified with tuberculosis immunitv Tuberculous 
complications and relapses otcur in patients with a verv high degree of 
tuberculin tolerance but thev do not occur more frequentlv than they do m 
untreated, highly hypersensitive patients Indeed clinical experience 
indicates that they occur less frequently 

The hnal and mu t cogent argument against the method of adminis- 
tering small doses without progression is that the plan has found little 
favor with clinicians \Ithonch largeh tried it has been generally aban 
doned All are on the outlook for experimental data that will guide us 
in tulicrculm treatment 'We recogniae that our methods are empirical 
but until experiments are more deariv pertinent clinical evidence must 
have Its weight 

Method of Increasing Dosage — The method of tuberculin treatment 
that 13 most widely adopted and has behind it the force of accumulated 
clinical experience is the method of increasing dosage It is true that 
there isia w ide difference of opinion upon the details of the treatment, but 
the principles art fairlv uniform 

Then, are two way s m which tuhercnlm may have a beneficial effect 
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characteristics of tuberculin lnper«ciisitn<nc-«s (for example, cutaneous 
h 3 por«cnsiti\cness) setni to dejicnd upon tiiberclt formation, at lea t as 
far ns w o know ihc} fail to occur iiiiltss tiibcrciilons tis<ito is fnniictl 

In spite of the doe relation iKtuitn tubtrtiilin licpcrscnsitiTciiCfS 
and nsistanco to mnfection, Ituimr isuiittilliiip. to ideiitifs tlit tukrculm 
reaction nitli the }i\per=cnsiti\c rcictioii following niiiocuhtion Thu 
former ma^ be absent m nnimils nliicli shou a imrkid reictioti to new 
infection and ns he points out, animals aajmre fubcrciilm Inpcrsensitne- 
ne<Js followinp^ tlio injection of dead tubercle bacilli, thoiig:lt tliev deiebp 
no resistance infection 

I lin\o written at siidi length of the cxpcriincntiil work on hvpersen 
sitneiic a liet uiso it has compicteh inodidci! onr views of infection anJ 
tho coiirsL of the di«« i«t in iiiaii Hiougli the field is tcmptin^ I citinnt 
enter it and must liiirn to the nlnliou of hvperstiisitntncss to tiiUrcuhu 
treatment Mhiit I wi«h cspccinllv to call attention to is the donlilc-cdeO^ 
character of the wcaiwn It cwts m two wa\«, for while it protects again t 
reinfection and modifies tlic course of tho d»sci®i» it is Iikcwi&o rcsponsibh 
for the constitutional ssinptmns that acconipaiiv the infection rims, if 
the infected or^jUnsin Ik> cxli inslod b^ ovcrvtiimilatioii it pivs too dcarh 
for the protection Vaughan Ins put (Ins in a striking w iv wlieii lio «jwik» 
of the nmplivlactic shock us d< itli from oiirprotection 1 ven tlioirh 
death imj not occur, wasting and the other svinptonis of intoxication arc 
as much phenomena of hvpcrscnsilncnc^s os the protection npinst icin 
fcction To pcrsiindo thee livpcr>ciisitnc phenomena to subside is the 
aim of rest and tho other well established principles of tul>crciilosis treat 
ment, and nnh«a the svinptonis be scvire, tnbcrcnliii in incna«iiig do cs 
IS an important aid to this end As tuberculin tolerance is neipiired tl^rc 
follows usinllv a iioteworthv elniige in the condition of the p iticiit The 
appetite and digestion improve, cntrgv and vigor nicreise, and nervous 
svinptoms abate It is sigiiihcant tint with rctiirniiip hvpcrsciisiti'cnc s 
tho usual svanptoms of the distjso a^am liecomo prominent, to subsi c 
onco more when tubcrcnlm tolerance is rccstahlislicd , tint wlicn rdap e 


occurs hjporsensitiveness reappears, and that as a gentnl nile in lOJ^^ 
fest tiibcroulous diseisc, when it is impossible to overcome tlie piticiits 
h^persensitivcness and procure even a inodcrato measure of tolerance or 
tiihcrciihn, improvement m tho genera! and local conditions does nnt 


I have so far been unable to confirm Molff T isncr’s contention of the 
prognostic value of hvpcrscnsitivcncss Our work with tubcrcuhu m 
diagnosis and treatment has led us to believe that tuhcrcuhn liiperhousi 
tivcness in relation to tuberculous disease runs, roughlv, sonicwliat fls 
follows Since nearly all adults are infected with tuberculosis wo 
a low grade of tuberculin liypcrsensitivcne^s to begin with Shou 
there be a fredi invasion of the body from within or from without t c 
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I must allow that we can draw no sharp line between the mild focal 
stimulation that we look upon as beneficial and the severe reactions that 
we regard with alarm Eierj one who has had experience with tuberculin 
has seen occasionally marked improvement follow so directlv upon a 
tuberculin reaction that he has bcmi forced to ascribe a beneficial influ 
ence to it. I ha\e alread) commented npon the favorable effect of Koch s 
violent methods upon some individuals Agiin some patients improve 
markedlv in spite of, and I believe on account of, repeated mild consti 
tutional reactions 

I have said that there is a wide difference of opinion about the details 
of conducting tuberculin treatment according to the method of slowly 
progressing dosage However, for pnrposes of discussion it is convenient 
to divide the difference into two groups accepting as the type of each the 
extreme opinions, while stating that most obscrvtre take an intermediate 
position 

The first group is represented bv Lowenstem Petruscbky, Bauer and 
Engel and others The objeit of tins plan is to Kaeh high do es of tuber- 
culin in the shortest possible time Minor details of treatment are held 
subservient to this prime object Tliev begin by giving diignostie doses 
of tuberculin to find to what amount the patient will give a general reac 
tion 1 bis initial dose hav ing been determined after a rest of from ten 
to fourteen days treatment proper is begun with its repetition or even 
with a dose a little higher From this point on the do e is progTcssively 
and rapidly raued If reactions occur the dose is repeated if necessary 
three or four times and then again increased Slight reactions are not 
held to be contra indications for enlarging the amounts Above all, tbo 
dose must never be decreased for fear of stimulaUng bypersensitiveness 
and making further advance impossible 

The second group is repnscntcd notably by Trudeau Sahli, and 
Denys While the aim is to arrive at as hi^h a grade of tuberculin toler 
aiice as possible the reaching of hi^ih do es is not the ultimate object Each 
patient is earned is high as his own individual tolerance will permit, and 
IS never forced onward through reactions. Treatment is begun with doses 
80 small that no reaction will bo produced, and then cautiously raised 
the slie,htest evidence of approaching sensitiveness bting watched for 
When these occur the amount of tnbciculin is reduced, or at least held at 
the same level, until the indications have completely disippearcd The 
es eutul feature of the plan then is to avoid tho slightest reaction and, 
instead of attempting to reach an absolute high dose of tuberculin, to 
carry each patient to the measure of his individual tolerance 

It IS at once apparent that which method we accept will depend en 
tirelv upon our attitude toward reactions I am becoming more and more 
convinced that focal stimulation is the most potent factor in tuberculin 
treatment but I am equally convinced that general reactions are often 
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1 Bv ‘‘timiilfttion or modification of the nincliinen of immunization, 
thus rcmlcniip, tho indnidual more resistant to the effect of the infection 
and aiding, to limit tlio actnitj of the tiiUrtlo bncilliis 

2 B} direct stimulation of the focus of infection, thus promoting 
lumhnjj aiul, t!iro\ij,h the iiiflammators reaction occasioned about the 
focus batlung it more InMshlj with the proiliicts of immunization 


3 base already considered in some detail the first of these effects, 
h xpcnmcntal c\idciico in regard to tho relation of iinmumt\ mctions to 
infection and tlie prognss of the disease is incniichisne Agglutinins, 
prccipitins, and op oniiia are formed, Init their njlc is not clear About 
Inporsonsitntiifss and its significincc \ie arc far better iiifonned But 
TO'vnj details aw \it fiirthir iii\c3ligntiOH llowescr, nltbough we canuot 
fulls explain its mode of action, still it ciiinot be doubted that tul>orcuhn 
has a profound rffect upon tho condition of the j) it lent Its effect upon the 
symptoms spoVen of ns toxic 1 have npintciHi indie ited, and indeed this 
effect 18 clmiealh so striking that iiatufilh enoiigh clinicinns looked upon 
tiibcrevilin ns n prunan toxin and tuberculin tmtincut as antitoxin 
stimulation I hnio pomUsl out that tins view js no loi^tr tenable, but 
tho observations upon which the view was bn«ed are too finnlv established 
to bo disregarded To lhe«c ob cnalions we owe such current terms ss 
tubcrciihii immiinitv (Trudonu) and gififestnjkeit (Sahh) Indeed, 
manj experienced obsoners, notably Sahli and 3)cn\s see in this so-called 
antitoxic effect tho full vnliic of tuberculin treatment 

It will bo rcmcijibored that Koch considered tbo tuberculin reaction 
a noccssarj part of tuberculin treatment, feeling tint the full effects of 
treatment were not obtained iiiile«s reactions occurred In later publw* 


tions be baa never completely rcliiiquisbod the ule-v of their importance 
It IS needless to review the experience of tho first tiibereiiliu era which was 
guided bv this coiicipt rhcrc is no one point of tuberculin trcitiucnt 
upon winch there is such geiioril accord as tho hnrmfiilnc«3 of severe an , 
pirticularlv, repeated severe p.ncr'il rcuctions After rtpcited reactions 
patituts almost invariablv have a prolonged aiid tedious convale cena 
Although there is tins gcncril condemnation of severe reactions sti 
in milder form tUeir effects niv> be beneficial W htu tuberculous lesions 
are situated externally and arc thus accessible to inspection slight foca 
reactions are often observed unnceompauicd bj coiistitutioiial svinptoras. 
Tho view IS Tapidlj gaining groimd that such gentle stimulation. IrC" 
qucntlj repeated encourages liciling No doubt these mild focal reactions 
copstantlv occur during tuberculin treatment Uo do not know all t « 
details of the relation between focal reactions and constitutional 
toms, but evidence points to a close relation Indeed many authors rc^w 
the simptoms of a tuberculin reaction as secondary to and dcpcnilen 


upon the focal reaction 
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until after twelve to twentj fourlioiii^ If the pspets are sterilized there 
18 no danger of contamination Fresh dilutions should be prepared evei^J 
two weeks We have been unable to note change in strength m tins 
period 

To make the dilutions one needs a flask for the sterile salt-carholic solu 
tion a number of wide-monthed, preferabh glass stoppered bottles, and 
two pipets one u ith relative large bore accommoditing 10 c c of liquid 
and graduated in tenths of a cnhic centimeter one with finer bore accom 
inodating 0 1 c e and graduated m hundredths of a cubic centimeter The 
Simplest method of proeudiire is as follows 

To 1 liter of distilled water odd S gm of pure «odiuin chlond and 2 6 
C.C. of pure carbolic acid Dissi he falter into a thin flask, and plug the 
mouth with absorbent cotton The solution is best sterilized in an auto- 
clave but boding for fifteen minutes on two eon ecutive divs suffices If 
Btcnlired bv boding 1,100 c.t of water should tc used to allow for evapo 
ration It is an advantage to distribute the liter of solution in ten small 
flasks, each containing lOO c c rather tlwn to sterilize it in a large flask 
Whenever the tuberculin dilutions ate to he prepared a small flask of 
diluent is used and the rem'imiog portion discarded so that the same flask 
is never u°ed a «econd tune and danger of contamination is avoided 
Seven bottles arc sterilized bv boding vnd numbered from 2 to 8 and the 
date noted upon the label Into each bottle 0 cc of diluent is meamred 
To bottle 2 1 C.C of tuberculin is added and ( arefullj shaken to bottle Z, 
1 ec of bottle 1 ttc If onlj the high dilutions are required it is eoo 
nomieal to begin at bottle 3 bv using 9 0 c c dduent and 0 1 e e of tuber 
culm, and to prepare the higher dilutions os above bv adding to 9 cc 
diUvctit 1 c c of the contcnt^ of the »evt lower dilution 

The injections are made subcutancouolj '<o that when a local reaction 
occurs it Can be readily dttiited I have tound the Record Svringe the 
most satisfactory of the many I have used The injection may be made 
into any portion of tlie body but the region of the hack below the angle of 
the scapula is tho desirable situation Often the arm will be found more 
convenient and one need not hesitate to make the injections there Local 
reactions follow injections into the arm more readilj than injections into 
the back and if the reaction be extensive it is far more painful and m 
commodmg upon the arm The syringe and needle should of course be 
boiled before use and care should be taken that the tuberculin dilutions 
remain sterile The skin needs no other preparation than to be rubbed 
with alcohd 

Other routes of administration have been proposed None of these 
have advantage over the eubcutancona, eome are questionablv effective, 
and all have decided disadvantages 

Initial Dose of Tuberculin — There are two methods used m determia 
ing the initial dose 
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liftnnful TIio contention of 9ihh nml other ndhtrents of the gentle 
mithod of proeediin is not that niild reictioii^ do Innn, hut tint, laving, 
no nit Ills of eontndhnj, their extent there is eoiistniit diuigcr of their 
siir^in? out of IkuiiuIs if nc Bit nlxiut piirpo eU to prodiico tlejii lie 
fids that our hrst diit\ is to do no Ii inii I ten e with ‘'nhli tliat ^vc«u^ 
ccod in n iclnng ns hiji ilu es hj the mild ns l>\ the more daring plnn, 
that miproMineiit is iniualK pitisf ictorx and that less dinger is niu. 
On ststral occasions I hut. ah iiidoiied this con cn itno plan and ii«ed 
tiibcrtiilm ninro aigoroualj, but taeli attempt nas followed I" numeitiiis 
gencril reactions AI% oxjMritnct has Ktii g-muxl nlino t ciitirilv 
upon nmhuHnt patients It is possihle that under institutional care and 
supcnision a iiiori rapid inen‘«se in dosage can lie siiece^sfullv fol 
lowed 

riie ki 1 note, thou, to tuberculin tn itnient is to liit tho happi medium 
lietwien snfluicnt and not too iimeh finul stimnlition If no arc to err it 
la eafir to err on the side of too little than on the side of too much, but toi 
timid a pweedure will not piie tho full Ininfit nf tuUrcnlui, whereas cu 
oecasioinl mild coiistitutioiinl rciction will do no harm Wc hdiovcthit 
ha careful olKin itioii one can piio the propi r amount of tulitrculni nml at 
tho snino time atoid ohjectioiiaWe reactions 

lo put the conclusion of this important section l>rien\, tho he tnietnod 
of using tiilitn-ulm in treatimnt is to give incrcism^ do cs with tin put 
pose of prodnemg tla gn itc«t amount of focal «timnlatioii without libcrat 
lug genenl reietiona. 

PrE-»ArVT10N OF XcBErClUN I)lLt.TIONS VM> ’METlIOtn# OF 
\nMIMSTr \T10V 

For pnotic il purpo os wo ha\c found that tho simplest method is 
prepare a senis of dilutions, each licm,. oUc*teiifli tlu, aolunic «trcncti ® 
the former llottlc Iso 1 contains pure tulx.n.uUn, No 2, cc diluiu 
and 1 c.e tul>cti.uliii No 3, 9 cc dilniut and 1 oc of No -i, 9 cc- 
diluent and 1 l c of No 3, cte The diluent is 0 per cent silt Solution 
with 0 S'* per cent carbolic acid lo nduum ter 1 c mm we would 
0 1 C.C of bottle No t , *> c inin , 0 5 c c of Iwttlc No J, etc It has “ 

instomarj to dcsigmtc the dose of tuliorLuliu m gruiis and milbgruu * 
while tho dilutions arc almost in\ inabU undo l)\ hijiiid me isurcineu ^ 
This makes a difTirciico m the actual amount nduimistind, lut the erm 
19 small Howeter, to he consistent I hate m this pn>cr adopted t •- 
c.nim as the mcasun of dosi^o Tlic dilutions an hi t made in 
mouthed glass btoppi red bottles*. Tho should ho kept in u j 
place when not in use Tlu salt solution must he pn jiarcd carefu y 
distilled water and pure sodium clilorid Impurities mn eiiist en 
auuojaiico h\ producing a llocculcnt precipititc whith nny not appei 
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produco 110 reattion Having tinia \»^im tteatment at this point tlie dose 
13 rapidlv raised until reactions threaten In the highly sensitne this 
point IS reached earh, m the weakly sensitue not until weeks or even 
months ha\e passed 

Obseners do not agree upon the exact size of the dose best suited to 
inauguratp treatment but there is general uniformitj of opinion ily 
experience has been mainly with B P and 0 T For B F I consider 
0 0001 c tom the dose generally suitable for beginning treatment For 
0 T 0 001 emm For T II and B E the initial dose is usually be- 
tween 0 001 and 0 005 c mm It mil ho remembered that T R contains 
10 mg and B E j mg of ground dried tubercle baoilh m each cubic 
centimeter “^ome authors have considered it best to expre-s the dose of 
these two preparations in terms of the tubercle b icillus content but this 
method is very coufusing He ha\o adopted the plan of expressing the 
dose of all tuberculins in terms of dilutions of the marketed product 

It will ho seen that the initial dose of all tuberculins is somewhere in 
the neighborhood of 0 001 emm and it is a satisfactory plan to adopt 
this amount as the initial dose of any tuberculin Severe reactions never 
occur after this do'e, and the mild reactions that sometimes follow can do 
no harm Brown gives tho smallest dove th<it in his experience caused a 
reaction as 0 0001 c.mm B F 1 have seen a local and a slight general 
reaction in a child to 0 000 001 c mm L F 

Subsequent Doses and Intervals — The physicnn has administered 
the first dose of tuberculin When shall the second be given and upon 
what plan shall the dose bo increased 1 Tho question of dose inten ah has 
atous^ a great deal of discussion llanj advance arguments based upon 
experimental data to enforce their contention but m the end we have 
accepted the verdict of empincism and adopted the interval that practice 
has found most satisfactory 

Those who follow Hri^t selc<*t ten. dayx as the best general interval 
They conceive each tubercnlm injection to be followed by a short negative 
phdse, then a rapidly rising positive phase and a slow return to the pre- 
vious level The full plaj of this immiiaitj response thev think requires 
ten days, and thev do not inject a 6e<»hd dose until the effects of the first 
have worn off 

Pickert advises an interval of from sixteen to twenty-eight davs be- 
tween dnses claiming that he finds the formation of antitiiberculin to 
rc ich Its high point during that period I have already spoken of the 
method used to demonstrate antitnberculm and have said that the results 
are inconclusive 

The empirical results of clinicians have made tho selection of from 
three to five-dav intervals almost universal Some observers hold to these 
discs throughout, othirs lengthen the interval when larger doses are 
reached To be consistent a regular interval should be adopted, hut in 
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1 To nttempt to cstimato tlic patient s folcrjiice for tubomiJm and 
inject a do«o just eliort of the one that Mill ciuso a rcittion 

2 To eeJett a do e that eTpcrience lias tuight to Iw «afc{j below tie 
i^acting dobO and rapidly to advance until symptoms of approaching in 
tolerance supervene 

Tlio l>c3t method to estimate the patient’s tolerance for tuberculin is to 
perform the mtracutnneous test with vaijing strength of tuberculin It is 
oomenieiit to Ik^iu vvitli a dilution of 1 100,000 Since approximately 
0 1 ec. of tho dilution is injected info the skin the patient receives 0001 
c mm of tubcixulin If tho pnticiit rticts to this dose then treatment 
should bo begun with 0 0001 c.imn tiilicrcuhii Should he fail to react to 
tho 1 100 000 dilution, then n second test is performed with a 1 10000 
dilution, and if still no mction occurs, then anotiicr with all 000 dilu 
tion If a reaction occurs to the 1 10,000 dilution, trcatincnt mav safelj 
be Ix^in with 0 001 c mm tuhcrcniiii, if only to the 1 1,000 dilution, 
then 0 01 c mm mav bt used as tho initial do«o Ihc method is altogether 
satisfactory and is an accurito vray to estimate tho proper amount of 
tuberculin witli which to U^m treatment 

The test IS perfomiod b\ injecting from a sterilo sv niigt about 0 1 c.c. 
of a dilute solution of tuberculin through a fine lucdle, the point of which 
has boon inserted nUo tho skin After cleaning the skin of the forearm 
with alcohol, it is driwn taut with tlio left hand held under tho arm, and 
tho nccdlo introduced, with the aperture dmeted tow ml tlio outer surf ice 
of tho skin If the point of tho iiocdio is in the skin a whito election 
occurs immediatch upon tho introdiictiou of the solution, if m the sub- 
cutaneous tisbiie no infiltration is nppircnt The test is wry delicate, and 
satisfactorv results c in be obtuncd only b\ exercising extreme precaution 
In cleaning the svringcs tho wash water must not be ejected into the 
sterilizer W e have been ahio to obtain satisfactory results only bv boiling, 
the syringe u«od for making tlio control injection of stcnio salt solution 
in a separate dish m which synnges used for tuberculin injections never 
come 

The reaction consists of infiltration and hyperemia about the site o 
injection analogous to the rt action to tho cutaneous test It appears m 
from six to eight hours, rea 9 hcs its maximum in from twenty four to forty 
eight hours and usually disappears m from six to ton days Tlie injection 
of sterile salt solution into the akin is followed by a definite traumitic 
reaction, indistinguishable from a mild tuberculin reaction Tina n- action 
13 at its maximum after twenty four hours, and completely disippcars m 
forty-eight hours. In order to use tho salt solution as a control the tests 
must be read forty-eight hours after they are given 

The second method is entirely empirical Experience with the various 
tuberculins has taught us the safe dose for each, that is, the dose that vvi 



INSTRUCTIONS TO PATIENTS Cll 

of cougE and expectorat jod, and dianges in the prt vionslv obeerv ed ph-v si 
<al signs in tiiberLiilosis of bone and joint, incrcised redne s, swelling 
heat and pain, with more evident limitation of movement and the appear 
ance or increase of crcpitii^, in tuberculosis of the genitO'Urinar> organs 
pain swelling increased eeeretion bleeding, increased frequenej and pain 
on urination 

The local reaction consists of pam, soreness redness and swelling at 
the point where the tiibercnlin i% injected 

In tuberculin treatment we wish to avoid tnherculm ’•cactions, and 
therefore do not push the do«e until the e frunk manifestations of a re- 
action occur Neierthele s we look to these various inanitestations in mild 
forms as the signal of approaching danger 

Of the constitutional sjmptoms the most helpful guide is the tf mpera 
ture It is the only phenomenon that we can accurately measure and is 
the one that moat commonly occurs as an isolated signal For this rea on 
we giie it careful attention Patients tsking tnbtrculm should with few 
exceptions, keep a daily record of their temperature To facilitate such 
record keeping special forms have been dcvis^ ITe haie found a record 
hook modeled after one used b> Brown to be satisfactory The accom 
panving sheet (page ('Id') is a specimen page On the inside of the cover 
the following directions are printed 

iKSTnCCTIOhS 

Now that jou are to begin to take tuberculin it is important that you 
puv the greatest attention to kiiping this record carefully and conscien 
tioush IVhether wo increase or decieise the amount of tuberculin jou are 
receuing will depend entirely upon bow >ou have stood the preceding 
dose and the onU waj we can Jiid^e of this is from the record sou keep 
Tour improieroent depends then to a Urge extent upon the faithfulness 
with which ion keep jour record Never put down a temperature unless 
lou are sure of it and never make anj entry until jou are sure that you 
understand the book 

F dch page in this book will keep vour record for a week 

As JOU see there are seven columns Put the date at the top of the 
column and make a note after each symptom m the space inimediatelj 
opposite it Ton fill in each space even day, exiept the ‘tuhcruiilin 
space which the doctor will fill in After each symptom if you have 
it miko a -h mirk If you hav^t it make an O After appetite 
‘digestion ‘sleep write good or poor,’ as mav suit the case Under 
the heading rest write how many hours spent in bed how many in rest 
ing m a chair In filling in the numbir of hours spent in the open air 
include those spent m beil if vou sleep on a porch or with your windows 
out Under diet put down thi number of pints of milk the number of 
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institutional work and e\eii m pn%atc practice, it is a fjeat conrenience 
to select two da^s of the week for tiibcmiliii administration That odp 
dose is gucii at a thnc-da> iiitenal and llu nlttniiite doio at a four-day 
intcml Ins, as far as wc can judge, no effect upon tlic result of tte 
treatment 

Our routine mitliod is to administer the small doses twice a week 
until wo liaM rracliPfl the Ic\cl of the pitient a tolerance, when we change 
to tho wtH-k intcnnl If the jnliciit shows no endcncc of intokrance we 
clniigc to tlir week intcrxal wlicii 10 cimii is mclicd 

In the section on the pnnciplcs of tuhtrtuhn treatment I pointed out 
that our nun should lio to get the greatest amount of focal stimulation 
without hl>crifing general rt ictions. To nppK this pnneijde each patient 
should he etudud iiidn idtialU, and the sigiia that indicitc an impending 
reaction cirtfulh w itched for I am comijiccd lint with cart tins bal 
anct nina 1 m. satisfactoriU inaintnined Therefore, lefort speaking of an 
outline for nisuio the do^c I uuist point out m detail the svmptoms by 
which one mai know tint tho limit of tolerance has been rciclied 

Tuberculin Reaction — The siniptoms of a tulierculin rtflction mar 
bo dmded comcniently into tlircc groups (1) the gincral constitutional 
siinptoins, (2) tlio focal n ictioii orclnnp,ts that occur about the discasid 
area (3) the local rt iction or thaiiges that occur at the point of injection. 

Tbo oonstitutioiml simptoms are miiufold and laricd Tbev consist 
usualh of a rise of temporaturo and pulse rate ns-ociattd witb one or more 
of tho following BMiiptoms chilliness, general malaise, htidacbc, giuml 
aching pain in the joints, lo<s of appotiti, nau«oa, and \omitiiig kfter 
a scioro rt iction there is usiiilh a loss of weight 

The focal reaction consists of inHaintnaton changes about the 
^Micii the lesion is situated cNtemally the rtaction is cisih ipprecmt®®" 
but when tUc focus is in an internal organ e\tii sciere reactions 
undetected Koch’s description of the reaction m lupus give* ® 
picture of the changes 

‘ A few hours after the injection tbo distascd skin betomes red and 
swolltn As the temperature n«es the sivelliiig and redne'-s increase an 
miy rtacli such a marked degree that the tissue betonics brownilim 
and necrotic ^\ith the fall of tcniperitnrt tlio swelling decreases an 
in a few days may (omplctclj disappear The lupus areas are co'^ 
ivith crusts which dr\ and fall off, IcaiiDg sometimes after a singe m 
jection, a smooth pink scar It is remarkable how ah oliiteli “pcci 
the selection of tuherruhn for tuberculous tissue, none of the surroun mg 
skm or old scars shows the least caidence of reaction ’ 

The syroptoms associated with such a rcacljon depend upon the site of 
the lesion Tor instance, m pulmonarv tuberculosis tliea are pain, increi 



I^STPUCTIONS TO PATIFMS Cll 

of coiigli and expectoration, and changes m the prexioiislv observed plivsi 
cal signs in tubtrculosia of bone and joint, increised redness swelling 
heat and pain with more evident limitation of movement and the appear 
ance or increase of crepitu^, in tuberculosis of the genito urinary organs 
pain, swelling increased secretion, bleeding, increased frequency and pain 
on urination 

The local reaction consists of pain soreness, redness and swelling at 
the point where the tuberculin is mjected 

In tuberculin treatment we wish to avoid tuberculin ’■esctions and 
therefore do not push the dose until these frank mamtestations of a re- 
action occur Nerertheless we look to these various manifestations in mild 
forms as the signal of approaching dangc- 

Of the constitutional svmptoms the most helpful guide is the tempera 
ture It is the onlv phenomenon that we can accurately measure and is 
the one that most commonlv occurs as an i<oUted signal For this reason 
we give It careful attention Patients taking tuberculin should with few 
exceptions keep a dailv record ot their temperature To facilitate such 
recordkeeping special forms have been devi&^ Wc have found a record 
book modeled after ono u«cd b> Brown to be satisfactorv The accom 
panving sheet (pagf' hlS) is a specimen page On the inside of the cover 
the following directions are pnnted 

iKSTrocnoxs 

‘ Now that vou are to begin to take tuberculin it is important that vou 
pav the greatest attention to keeping this record carefullv and conscien 
tiouslj W hether we increase or decrease the amount of tuberculin jou are 
receiving will depend entirely upon how you have stood the preceding 
dose and the onlv wav we can judge of this is from the record jou keep 
Tour improvement depends then to a lar^ extent upon the faithfulness 
vvith which JOU keep your record Never put down a temperature unless 
Jou are sure of it and never make any entry until jou are sure that you 
understand the book 

Each page in this book will keep your record for a week 
As JOU sec there are seven columns Put the date at the top of the 
column, and make a note after each symptom m the space iramediatclj 
opposite it Tou fill m each space everv dav except tho tuberculin 
Space which the doctor will hll m After each svmptom if jou have 
It make a + mark If you bavmt it make an O After ‘appetite 
digestion sleep write ‘good or poor as mav suit the case Under 
tho heading rest write how manv hours spent in bed how manv in rest 
ing in a chair In filling in the number of hours spent m the open air 
include those spent in bed if vou sleep on a porch or with your windows 
out Under ‘diet put down th number of pints of milk the number of 
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pggs niid the miml( r of tnblc^poonfiils of oil If joii Ila^c an\ STmptom, 
no matter how truinl it itn\ mmir to ^on, whicli is not in this book, tell 
the doctor about it at jour next Msit ” 

3 legations oven of n few fifths of a depreo abo^o the usinl maTimum 
fcmp( raturc should rtcti\i careful coiwidtrition and their relation to tie 
injection «liould be stndi«l Vs isolated pheiioniena thc^ do not neccssjrilj' 
indaate a tuberculin re ictioii, but tlieir prcsrnci should nrou«o our sus 
picion, and if other sMiiptoma nei-onipiiij the ri e we must proceed more 
cautioush with the treatment If the temperature has beam constantlv 
subnormal witli wide diiiK \nriatioiis in range, under trt itineiit the lupan 
Iceel nnj riscgnidualh toward iioniial ami tlie o*>cillntion3 bceoiiie smaller 
bucli an occumiice imi«t lie slewed as a fmoriblc effect of the treatment. 

Vs IS well known, pitienls witli tubereitlons Icsioiw, and particularlr 
patients with piilmonan tuWrculosis, seldom haec a constnntU imifonn 
range of tempcritiirc Uesidcs ihc usual sanations in the daih oscdlatjons 
their temperature balance is casih di turlxsl b\ a Tnnct\ of conditions. 
Tlicro 13 no feature of tuberculin treatment more diflicult than to estimate 
jU8tl\ the rcl ition of such disturb iiicts to tulxTeiiltn administration Ccr 
tain general features aid us Most helpful of llie^c is careful ob«onntion 
of the point of iiijoction Vs our lapeneiiec grows wo emphnsizi tins asso- 
ciation more and more 1 ebrilt reactions to tiibt rcuhn seldom occur with 
out an nocompanjing local reaction unless preceding injectiona have Ixcn 

followed b> local reactions Xot iinconimoiil> a number of injections art 

followed bs soreness and awclliiig, then suddenK when the dose is mi cd or 
repeated a general metiqn BUjieracnos, although after this particular 
injection no local changes occur J)cnj8 refuses to consider nnj febrile 
elevation coming on after fort\-cight hours, due to the tuberculin injection 
However Lrown believes it may be delajesl for from fortv cijit to sutv 
hours I have never observed a rcictioii to tuberculin lome Inter thm 
thirtj-si^ hours after tho injection 

Temperature elevations occurring during tubcreulm treatment, an 
not due to tlio injections, may be grouped in three clns>ics (1) Tempera 
turo elevations duo to external iiilliicnccs, ovorcxcrtion, fright, emotions 
An unexpected visit ina> produce a decided rise is mnj an animated con 
versation or e-vcitoment, as over a game of cards (2) Sometimes it la 
not possible to ascribe tho temperature elevation to nnj definite euw 
Such temporarv elevations are now interpreted as evidence of au o- 
inociilation On account of changes, probibly circulatory, about the lesion 
absorption is suddenly increased and tlie patient has an endogenous tu r 
culm reaction Indeed such reactions often present tho characten 
earmarks of a tuberculin reaction, and, aside from tho absence of the ^ 
changes, are indistinguishable from it To this mcclnnism 
the fever following exertion This conception is the foundation of Pat er 
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ftiid tlic miml>or of taUc'^poonfuls of oil If you Iiaic anv smptnni, 
Jio matter liou trnial it ina\ scim to ^ou ulncli is not in tbis book, tell 
the doctor about it at ^ol^rllext iisit ” 

Llcvations o\cn of a few Jiftlis of a degree aboie tbe usual ma^uniim 
tcnipemtun- should rm ui ennfiil coiisidtriition iind llicir nlition to tlie 
injection should be <itudi«l As iMiIstod phcnuincim tlici do notneci>»arilv 
indicate a tubcrculm ri ictioii, but llitir prt'cnee bould arouse our «U3 
picion, and if other sMiipfonis aoconipnii> (he ri«i v>c must proceed more 
eiutiousl\ with tlio trc-itimiit If the temptnturo has been eon tantly 
subnormal vitli wide diiilv sanations itt runge, under triatincnt the mem 
Iciclmi^ risogrodualK toward normal and t!ie o cilhtions l>ccomt. smalltr 
Such an occurrence mu t l>e \iewotl ns a fmomblc effett of the treatment 

As IS iTill known, pifieiits with tiiUrtulous lesions, and particularly 
piticnts with pulinonara tulK^rcnlosis seldom haio a con«tantK uniform 
mngoof temperature Uosidcs the usual sanations in the dnilv oscillationa 
tlicir teinperaturo hahnee is casil\ di«(urbetl by a aaricta of conditions. 
There is no feature of titUreulin treatinciit mom di/Huilt than to estimate 
justh the relation of such disturhuices to tukTcnlm ndmmistrition Cir 
tarn gLHiral features nul us Most helpful of tliesc is circful obsonatioa 
of the point of injection Vs our c\periciKC grows we emphasw. tins a so* 
cintion more and more Irehnie reactions to tnlicrculin seldom occur with 
out an nceoinpaiiaing local reaction unIc'S preceding injection* haao lx.cn 
followed ha local reactions I^ot iinconimonly n number of injections arc 
followed ba •'orcnc^s and swelling, then suddtnh when the do«o u ru cd or 
repeated a general reaction sujicraciies, althouji after this pirticula? 
injection no local clmngis occur Denys rofns<.^ to consider ana fibria 
elevation coming on after forti-eiglit hours, due to tlic tulierculiii injection 
lloweacr Brown hclicacs it inna be dclayt«l for from forty -eight to sixtv 
hours I Inae luier oh er\cd a reaction to tuKrcuhn coint later than 
tliirt\ si^ hours after the injection 

Temperature elevations occurring durmi, tubertulin trcitnicnt, am 
not due to tho injections, may be grouped lu three classes (1) Tcropini 
tnre eleaations due to external influences, overexertion, friglit emotion* 
An unexpected v isit mas produce a decid<^ ris< , as inav an animated con 
aersation or excitement, ns over a game of caids (2) Sometimes it i* 
not possible to ascribe tho temperature elevation to anv definite cm c 
Such temporarv elevations nro now interjirt toil a* evideiicc of ^ 
inoculation On account of changes, probabh circulatory, aliout the Jc»ion, 
absorption la siiddonlv increased and tho patient has an endogenous tu v 
culm reaction Indeed such reactions oftin pri«cnt the charnctens ic 
earmarks of a tuberculin reaction, and, aside from tho absence of the 
changes are indistinguishable from it To this mechanism i9 
the fever follow mg exertion This eouccptioii is the foundation of I at cr 
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character of the breath ounds as sufficient evidence I regard the appear 
ance of fre«h rales as the only reliable mark of a pulmonary focal reaction 
Lastlj, we come to a consideration of the local reaction which is the 
most valuable of the three m calling oor attention to the proTimitj of the 
border line of tolerance In spelling of elevations of temperature I em 
phasized the importance of the local reaction as an aid m their interpreta 
tion and said tliat general reactions practically never occur without local 
changes to preceding doses bince we have paid special attention to the 
local reaction as a guide m treatment I have never missed this relation 
Local changes must be looked for catefullv, and the site of the previous 
injection alwajs inspected before the following do c is administered 
Usually patients complain of a little tenderness when the reaction is 
slight of severe pain and of swelling when intense However though they 
mike no complaint, inspection ina> reveal more or le«« swelling and 
induration IThen such local changes are observed vve must proceed cau 
tiously if we wish to avoid general reactions If the do c be raised or the 
size of the local reaction increase with succeeding injections of the same 
dose general reactions are imminent. 

I must point out that all regions of the body are not equally sensitive to 
tuberculin This luteresting tact lias been studied with the cutaneous 
reaction and applies equallv to subcutaneous injections Local reactions 
occur much earlier when injections are made in the arm than when the 
back IS selected For this reason vve prefer to administer tuberculin in the 
subcutaneous tissue of the back From the importance attached to the 
local reaction as a guide to tuberculin treatment it is evident why I have 
emphasized that injections should be made subcutaneoush 

With 1 clear appreciation of the signals of approaching danger the 
physician is in a position to push on with tuberculin treatment The 
initial dose has been administered and a bi vveeklv interval decided upon 
His first duty is to avoid reactions but it is scarcelv less important to 
carrv the patient as quitklv as possible to the point o£ his tolerance, the 
point where tuberculin gives its best results Thus the aim of treatment is 
clear though its application is individual The benefits of tuberculin treat 
ment cannot be measured in terms of the quantitv of tubirculin adminis 
tered for a large dose to one patient has the effect of a «maller one to 
another Each appropriate dow has its own full value, and the benefits 
of treatment are derived tbronghont the course and are not summed up in 
the size of the final dose Manv patients who nev er gel bev ond a moderate 
dose are as happily influenced as others going uninterrupted to large 
amounts 

The fundamental secrets of tubercnlm treatment are now revealed, and 
perhaps it is «uperfluou9 to develop thetn further However, experience 
has suggested a number of interesting details in the application of the 
principles, and it will be hclpfnl to review them 
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gon’s method of treating tiilwrculosis grided e\crci«c (3) Intercnirent 
infections are a fertile source of temperature cloation The bcginnin 
oi 111 attack of tonsillitis, of grip, or of an\ infection maj cau«e alam 
until the course of eients decides the diagnosis 

During a tuberculin reaction tlie pul«c usually follows the temperature 
cune D'lndtlicr and Iloepke rcgnrt! an inert isc in the pulse rate as a 
solitm signal of great importance I cannot confirm tins observation, 
though I admit I have paid less Iictd to the pulso than to the temperature 

Ihc other constitutional simptoms need not be regarded separatelv, 
tbej ma\ bo considered as a group ntidcr the head of intoxication I u-e 
the term intoTication in a (lc<enptire, not a literal sense After tuberculin 
administcreil «ubcutaneonsJ> for diagnosis, patients often complain of 
general indisposition and malaise, lliongh there is no ri«c of temperature. 
Oceasionallj during tuberculin treatment similar simptoms occur Tbc 
condition 13 ill defined and cannot be described nith precision, but the 
patient complains of not feeling so well as u«unl, of depression, of lo«8 of 
appetite, of headache, and of nervousness— siinptoms indefinite cnougli, 
It IS true but vvortliv of consideration, and, when eoinbinc<l with Io«8 of 
weight of grcit importance Indeed, lo s of weight as on isolated «'nip* 
tom is sometimes the first warning of intolcrmcc It is, however, more 
valuable ns a sign of overdosago laic in treatment than ns a protection 
against sitddonlv appearing renelions 1 have found that tuberculin m 
tolerance to small doses mnniftslnl bv svmptoins of intoxication and with 
out an aecompauving locil reaction occurs commnnlv at the bcginnm" 
of treatment Patients displaving siieli reaction often have a little fever 
and other sjmptoms of intoxication lieforo tuberculin is begun, and the 
injections siinplv aggravate tlir«e svinploms Apparcntlj these patients 
have too little resistance lo respond to tnbcreulin injections with a fran 
local reaction 

The focal reaction is of wmc valiio m gmding dosage when the lesion 
13 situated externallv In mj experience local or slight general reactions 
nearly alwajs precede visible focal reactions, but in localized tuberculous 
lesions vve have less fear of deleterious effects from general reactions than 
m pulmonarj tuberculosis, ami vve mav push on through local reactions 
until focal changes occur or a severe general reaction arrests our efforts 
This IS not good practice for routine cases, and should be u cd, if at al , 
under special conditions As regards pulmonarj tuberculosis I have never 
observed changes m the phvsical signs that could be interpreted ns m 
dubitable evidence of a focal reaction in the absence of constitutiona 
svmptoms I sav indubitable evidence because the question of the inter 
pretation of pulmonary focal reactions is variously answered For in 
stance Otten is satisfied to draw such an important conclusion from slig 
changes in the percussion note I have not attained such astonishing 
finesse I^or am I willing to follow Itoc^ke, who accepts changes in t c 
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character of the breath sounds as sufScient evidence I regard the appear- 
ance of fresh rales as the onlj reliable mark of a pulmonary focal reaction 
Lastlv, we come to a consideration of the local reaction which is the 
most valuable of the three m calling our attention to the provimitj of the 
border line of tolerance In speaking of elevations of temperature I em 
phasized the importance of the local reaction as an aid in their intcrpreta 
tion and said that general reactions practically never occur without local 
changes to preceding doses Jsince we have paid special attention to the 
local reaction as a guide m treatment I have never missed this relation 
Local changes must be looked for carefully and the site of the previous 
injection always in pected before the following dose is administered 
Usiiallv patients complain ot a little tenderness when the reaction is 
slight, of severe pain and of swelling when intense However though thev 
make no complaint inspection mav reveal more or less swelling and 
induration "U hen such local changes are observed we must proceed can 
tiously if we wish to avoid general reactions. If the dose be raided or the 
size of the local reaction increase with succeeding injections of the same 
dose general rea.ctions are imminent 

I must point out that all regions of the bodv are not equallv sensitive to 
tuberculin This intcrcstiUe, fact has been studied with the cutanooua 
reaction and applies eijualh to subcutineous injections Local reactions 
occur much earlier when injections arc made m the arm than when the 
back 15 selected For this rea on wc prefer to administer tuberculin in the 
subcutaneous tissue of the back From the importance attached to the 
local reaction as a guide to tuberculin treatment it is evident whj I have 
emphasized that injections hould bo made subcutaneouslv 

With a clear appreciation of the signals of approaching danger the 
phv«ician is in a position to push on with tiibercnlm treatment The 
initial dose has been administered and a bi weekly interval decided upon 
His first duty is to avoid reactions, but it is scarcelj less important to 
carry the patient as quickly as poi.sible to the point of his tolerance the 
point where tuberculin gives its best results Thus the aim of treatment is 
clear, though its application is individual The benebts of tuberculin treit 
ment cannot be measured in terms of the quantity of tuborciilin admmis 
tered for a large dose to one patient has the effect of a smaller one to 
another Each appropriate dose has its own full value, and the benefits 
of treatment are derived tbreughont the course and are not summed up in 
the size of the final dose Many patients who never get bevond a moderate 
dose are as happily mfluented as others going uninterrupted to large 
amounts 

The fundamental secrets of tuhercnlin treatment are now revealed, and 
perhaps it is superfluous to develop Ihcko further However evpenence 
has su^ested a number of interestmg details m the application of the 
pnnciples, and it will be helpful to review them 
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During tlic prchimiiar\ period of emnll (lounge it is «afe and, I tlink, 
ad%is,il)lo to double the Amount of each injection until s\mptoins ivani 
that the IcTcl of tolemucc Ins been reichctl, or if these do not appear uatil 
0 1 cuim IS rt iclied It is indeed scrj arhitnry to «elci.t 0 1 cmm. as 
the dost bt\oud uhich ue must proceed uitli greater caution, but cxpcri 
enco has taught us tliat rcictions occur more cornmonlj to do«c8 from 01 
to 10 ciiiin than at nu\ other kiel It is the period that nxiuires the 
greatest ngilaiict, for uhiii 10 cmm is passeil progrtss from then oa is 
usualh uiiohstnictcd Wlitn 01 enitn is rt ached tlie dot rna^ be in 
creased hj tenths This plan, howeser, lias evident disadrnntflgcs, since 
the increase from 01 to 0 2 c miii is a 100 ptr cent men i«c, while from 

0 9 to 1 c Him is but 1/11 ptr ctnl iiicrea e In support of this objection 

1 mnj sav that vvhtn the plan is follovvotl reactions are particularlr apt 
to occur after tho first large mcrcn«e To obviate this iiiequalitv the fir t 
and sicoiid jumps ma^ be divided and the Intltr lengthened Thus we 
would give 0 1 0 1 >, 0 2 », 0 1, 0 4,0 5, 0 7, 1 0, etc Ihis plan is simple, 
and in practice works well lo in ike the increase of do8.tgc equal Brown 
has devised logantlunic scale® lie writes 

“It 18 intended iiiord^ as a suggestion in controlling the do«age, wbiei 
for oath patitiit v irus greillv, according to individual suscoptihihtj, sad 
19 of u«c m giving niiv tul>orculin, for all tuUrciilins nro cither in solu 
tion or suspciiaioiis in fluid® This scluine computed In Pope is based on a 
logarithmic scale, and is «o arranged that in going from 01 to 1 cc- 
anj solution two to twelve doacs mi\ Ik; cmplovcd, while tho rate oi 
lucrcnse of dose is alvvavs eonslnnt Tlie avenge patient, m the writers 
experience, enn take (he sixth scale (six do cs to each solution) witliou 
anj danger of reaction but some must go more slovvlj and a few, espcual J 
during a second course, miv go more rapidlj ” 

Doses (Loovritiimig Scvle) 

2 3 4 5 C 7 8 9 10 11 12 

llllllllll^ 

32 22 1 8 ir 15 14 13 13 13 12 1^ 

10 47 32 25 22 20 18 17 1C 15 15 

10 5G 40 32 27 24 22 20 18 18 

10 G3 47 37 32 28 25 23 22 

10 C8 52 42 3 0 32 29 26 

10 73 66 47 40 35 3“’ 

10 7o 60 60 43 38 

10 7 7 6 3 5 3 4 7 

10 8 0 6 6 56 

10 8 0 6 8 
10 8 3 

10 
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If at anj time diinng the conrse of trentmcnt sjmptoma of react on 
appear progress thereafter miiat be ver> cautious As I have stated, local 
changes are usualh the first evidence of appioaching intolerance 'it 
times the local reiction increases with each succeeding injection, even 
though the do e he not raised again, it msv dccrei e with later injections 
and the period of threatening intolerance be quichlv passed If the do c 
has been rapidlj raised a constitutional reaction niaj occur with the first 
local reaction Following this plan it is often possible to raise the dose 
uninterniptedl) until large amounts ore reached 

When symptoms of tuberculin Tcaction appear in the absence of a 
general reaction tlie further course will depend entirely upon the behavior 
of the patient The behavior of patients at this point may be rongblv 
grouped into four tvpes, if you will remember that the dividing line be- 
tween the groups is very elastic 

1 la a number, by slowl> and cautiously raising the dose, this early 
period of hvperscusilivtness is soon overcome, and thereafter we can 
rapidly ri e to higher doses 

2 In a number of cases th« patients sensitiveness remains at a 
remarkably constant level so that u»v cfiort to go btvond a certain 
dose 18 invariably followed bv a general reaction fauch instances 
are not isolated and a constant level hvpcrscnsitivcness may persist for 
yeuB 

3 There are patients who persistently remain at a given level but 
under prolonged treatment gradually acquire 4 lower hvpersenaitiveness 
and the doses may then be gradiullv increased In our expcnenco such a 
change in hvperscnsituenoss is usuallv associatwl with a marked improve 
ment in the patient a condition 

•i In a relatively small nnmber of patunts the measure of their 
tolerance is reached earlv and either it is impossible to advance the dose 
without producing disagreeable svmptoms or indeed in some further treat 
ment increases the bypersensitiveness, and it 13 necossarv to retreat to 
smaller doses or abandon tnbcrculin altogether In our experience such 
patients rarely do well under any trcatmelit 

The fourth group has received extended consideration under the cap 
tion of the superscnsitive state In this condition all efforts to push treat 
ment are without avail indeed our efforts but increase the intolerance 
For instance, a patient mav lx. started with a dose of 0 001 cmra and 
take increasing doses without apparent effect until 0 02 is reached when 
a marked local or ituld general reaction octvirs Upon repetition of the 
dose a more marked leaction occurs The dose is decreased to 0 01 c.mm , 
!unl rciction follows agiin At the next mjcction 0 005 c mm is given 
a^ain a reaction follows Though the patient at first took 0 001 c mtn 
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without ofTcct, now 0 0001 cmm ma^ 1 »g followod loenl swelling and 
sorvuc''-^ Unsconilition of uicna^cd fcn^itncno i is nnrh aWa\3 accom 
pnnicd l)> «Miiptonis of iiitoTicition As I linvc nil, lowcnstein adn c« 
a rapid uicnaseof dnsi£^ liccuiso lu bclicKs «innll do«o«, and pirticularlv 
sin ill do cs loiip, continued, fa\or the de^tlopnicnt of 8npcr«cnsifiven<^«. 
"NU c'spcncncc docs not confirm this new, for it indicifts tint super 
seiisitiVLiie'^s is coinmonI> the result of o\trdosnge and occurs particularly 
after sc\cro geiiiral riaclions 

In pulinonnr\ tulx rcnlosis when inerm«ed nctivitv of the di east 
suporicncs, an increase in tnlNrciiliii li\p« rscnsifnciitss iicsrli ahvavj 
occomjmnes it 

M lien tulxjreulin trentinent is carried on m the cuitious innnncr prcvi 
ouslj outlined peiieril reactions seldom occur and severe gintril rciction 
art \cr^ exceptional Ilowcicr exen with the prentest caution it is im 
l»ossibk to u\oid peiicral rtatlioiis eompictelv \8 long as they arc null 
no hann will Ik. done When peneml reictions otcur luhcrculin should 
Ih. oniittod for at K i«t two w<<ks and then treatment bt Upin at a nuicli 
sunllor dose Particular watclifiilne s is neoiled wlun opproiching the 
do«o tint occasioned tho reiction 

bhnuld an intorcurroiit infection occur diirinp trntment it i* ndn ahh 
to discontinue tuberculin tnnpornrilv until 01111 ihstcneo is estiblidiod 
and tlun begin at a much snnllcr do c and npiin gndmilh iiicrci c the 
amount Durititf ititcrcumnt iiificliotH tiiKrcuhn hspcrscnsitnciu? s >9 
\arioush itifliiencod During miaslc«, ns son Pirquet has sliown, hiper 
sensitiicncss is obliterate! to appear ng-uti duniip coniiiles^nco 
berper has noted a similar dinniiution of ensit»iene«s in pnciiinonifli 
diphtluria, scarlet fcicr, and ccrcbrospiiinl numnpitis Iloiioicr, ditrinp 
conralc ccncc hipcrsonsitucnc&s is often mstnblished at a higher leie 
than before the illness 'Mniii niifhors base directed attention to the un 
usual frequency of conjunctnal tuberculin reactions during couvale ceiicc 
from typhoid fcior 

Terminal Dose — Tli< phssicinn is now in full swm^ with tuborcu m 
trcitment How long shall the treatment be contimicd and at what do«c 
shall he halt i 

From what Ins been sud it must bt evielcnt that iieitlicr qiic tion cp 
he answered direetli TiilierLulm benefits accrue slowly and, since t c 
infection is chronic and at best licils but slowly, abrupt improeunciit cu> 
not he expected Nor, a^jin will a few dose« of tuberculin acconip i ' 
appreciable results Nor, yet again, as I Late frequently eiuphnsizod, 1 0 ^ 
any particular dose of tuberculin measure the benefit that has been 0 
tamed I neecr advise tuberculin unless there is reasonable a« uranoe 
that trcitment will be persistently followed for at leist siv months ^ 
conditions are favorable I like to give tuberculin continuously for ron 
nine to twelve months At the end of that period I prefer to stop trea 
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ment and to take it up again if it seems advisable after an interval of 
from three to siv months I can give no satisfactory reason for this pref 
erence other than clinical impressions, and I admit the ground for these is 
not very solid 

Petruschkv is a stanch advocate of mtennittcnt treatment lie calls 
his plan the ‘etappen kure Treatment is administered for three months 
then an interval of three months is interposed, again three months of 
treatment and o on 

There is no absolute terminal dose although custom has set certain 
precedents "Most observers cease raising the dose when 1 000 cmra is 
reached Often this dose is exceeded Denys has given as much as 10 c e 
B F However, the sum of dinical experience is that the average patient 
seems to lose ground when a do c of 1 000 c ram is exceeded hen this 
maximum is reached some clinicians adi ise repeating it ludcfinitelv at ten 
to fourteen day intervals others advi e breaking off treatment at least 
temporarily 

Jochminn has sought to pul the question of the terminal doso upon a 
more satisfactory ba«is He proposes stopping the treitraent at the point 
nhcTO the cutaneous tuberculin reaction is lost He finds this point to be 
between 300 and 500 emm O T 

A couTbe of tuberculin treatment extending over a period of from six 
to twelve months does not cure tuberculosis Often the symptoms com 
plcteh disippear, though the lesion per i ts In other instances the lesion 
mav be apparently healed, but we fear a fresh outbreak Docs a single 
course of treatment give all the advantages that tuberculin mav confer* 
Again wo must confe s thst wo cm give no more satisfactory answer to 
this question than to others that hive been asked However most dim 
ciana are in favor of ropeited courses of treatment I stand committed 
to this tntiment ind feel that I have seen beneht follow the admini tra 
tion of tubtrcuhn interrupkdlv over a number of years Petruscbkv 
Bandelier and Roepke and Blown believe in applying the subcutaneous 
test some time after treitment has been stopped and if the patient reacts 
advise another cour e 

It it 19 decided to give a second course of tuberculin treatment mav 
he pushed more vigorously Wc ftnd that as a general rule the tuberculin 
tolerance developed under tulcrculin treatment persists for a verv long 
time, often unabated for a vear Mso we have gaged tbo patient's tol 
erance for tuberculin Therefore treitment may be begun at a higher 
dose and the doses more rapidlv raised 

Dpuq Tkeatiiext 

For centuries therapists Lave been eeking a specific remedy for tuber- 
culosis The number of drugs which have been tried and found wanting 
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without effect, now 0 0001 cinm nin\ he followed h\ locil swelling and 
sorcjic'^'i This condition of incmsed 8ensituciic«3 is nearh alwa>8 aecom 
panied In s\inptoms of intotication As I h-i^c said, lowciistoin adn*<« 
a rapid increase of dosage Ixwiiisehe helic\es small do es, mid particuUrl; 
small do es long oontiiiiicd, fa\or the dcirhipnunt of siipcrsen itivcncsA 
Ar% cxptrieucL does not confirm this \iew, for it indicates that supfr 
sensitncncss is coinmoiiK the result of oaerdosage and occurs particnlarlv 
after sticro genera! n actions 

In pulmonir\ tuUmilosis when incrensid Rcfnifs of the di la'f 
superienes, an increase in tiihircnlin li\pcrstnsitiveiu«s nearh alwars 
accompanies it 

hen tnhorcnlui treatment is carrnd on in the cnitions manner prcvi 
onsl^ outlined, general reactions seldom occur, and seierc general reactions 
arc ^erj exceptional Ilowtxer, exon with the greatest caution it is mi 
possible to axoul generil n ictions oomphteh As long ns thex ore mill 
no hann will lie done IMieii general reactions occur tuberculin should 
ho omitted for at lea t two xxeiks and then treatment Im? Wpm at n reuoh 
siiullcr dose Particular xxalclifiiliio«s is needed wlicii npproacliing tbe 
dose that oecnsionod tho reaction 

bhould an intorcurrent iiifeelion occur during treatment it is ndii«ahlc 
to discontinue tuberculin tcinporarilx until eonxnlcseetico rs cstaWi 
and then begin at a much smaller do c and noun gndiialh uicreisc the 
amount During, iiitc rcurrciit infections tul>crculin hxpersensitivcucss JS 
xanouslx influenced lliirm^ measles, as xon Pirquit has shown, lixper* 
seiisitncncss is obliterated to nppoir ag-iin durnio conxalcsccnce 
bergir has noted a similar diminution of sensitixoness iii pncumoniHt 
diphtheria, scarlet fexer, and ccrehrospiiial meningitis Iloxvexcr, durme 
convalescence hxpcrscnsitixciicss is often reestablished at a higher Ic'E 
than before the illness Afnnj authors liaxe directed attention to the im 
usual frequeno of conjuiictixal tuhcrcnlin reactions during convale cence 
from tjphoid fexer 

Terminal Dose — Tlu phxsician la now in full sxviiip xxifh tubcrcu m 
treatment IIoxv long shall the treitment be continued and at what do e 
shall he halt? 

Prom xxhat has been said it must be exident that iieitiier question can 
be answered directlv Tiiberenlin benefits accrue sloxxlj and, since t e 
infection is chronic and at best heals but slowly, abiaipt iniproxcmeiit can 
not bo expected Nor a^ain, will a fexv doses of tuberculin accompli i 
appreciable results Jxor, >ct again, as I haxe frcqueutlv emphasized, o^ 
anv particular dose of tuberculin measure the benefit that has been o 
tamed I never advise tuberculin unless there is reasonable assurance 
that treatment xxill bo persistently folloxvcd for at least six months 
conditions are favorable I like to give tuberculin continuously for 
nine to twelve months At the end of that period I prefer to stop trea 
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TREATMENT OF PULMONARY TUBERCULOSIS 

Application op Fondasientai. Ppinciples of Tblatmevt 

I have discussf J the fundamental principles of tuberculosis treatment 
and I shall now illustrate their application to the most prevalent form 
of the infection and the one that concerns particularly the internist and 
general practitioner Even thou^ these principles be applied somewhat 
in detail, atill it \\ ill he possitle onlv to treat some of the more conspicuous 
among the innumerahle problems the practitioner must meet Indeed 
every case presents a problem which in tho combination of details differs 
from the problem pre'ented bv any other ca‘<e The practitioner must 
have clearly in mind the abstractly desirable thing to do This must ever 
be the guide to action even though it be necessarv as it usually is, to 
modify this abstract plan by various and sometimes divergent e'vpedients 
However with an abstract plan tenaciously held, these expedients will 
be suspiciously enterhuned and grudgingly granted The practitioner 
» constantly attacked by solicitous influences which though interested and 
well meant ncveTtheless tend to uiidctminc bis morale Often a too ready 
pliancy, on unconscious drift towards complacency a nitural desire to 
pleaso and sometimes sheer exhaustion before the intcrminTblo batterv 
of pleading, suggestion and demand from patient, family and friends 
lead the physician to yield against his better judgment A hrm grasp of 
the principles of treatment and a conviction of their efficacy is the surest 
support against such weakness Still the physician must not be too rigid 
aud implacable 

In the treatment of tuberculosis perhaps more than m the treatment 
of any other disease he must consider the pecuUsr circumstances of the 
individual patient and be willing to hear and csrefullv weigh everv obyre- 
tiQu. to the measures he proposrt Some of these obyoctions mav bo 
brushed aside as trivial or irrelevant others may be important enough 
to warrant modifying details some may be sufficiently grave to require 
a radical change m the whole plan It rs impossible to lay down rules 
to meet all of these contingencies Bati 3 fa..torily Only a few can be touched 
upon the rest must bo left to the experience skill and good sense of the 
practitioner 

Let US assume that a diagnosis of pulmonary tuberculosis has been 
accuratflv made aud the pbvsician stands confronted bv tbc problem — 
Wbat 18 now to be done * Let us assume further that the patient has out 
spoken pulmonary tuberculosis and reserve to bo di cussed later that 
important group m which tuberculosis is suspected or even confidently 
thought to bo present hut cannot be unquebtionahlv demon trated There 
are certain simple yet important measures to be taken in all cases irre- 
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13 Ipgion Wlicn tlio cm^ativc agent of tulx^rciilosis was discovered bv 
Kodi in tlic tubercle bacillus a deflnite point of attack was establisbed, 
and tlie object of drug therapists at once became that of finding «oine 
antieoptic ng(tit capable of killing in the tissues the invading orgini^ms 
lor tins purpose inimtrons agents, known to kill tlic tubercle bacillus 
c^poninciitalh in vitro, havelicen administered b\ mouth, bv inliahfion 
bv s\ib(utancous intnnenoiis, or iiitrntraclicil injection, or even bv direct 
injection tlirougli the chot wall into the piilmoiinrj ti«siic Is one of 
the 0 attempts has lioen successful enough to stand the test of tune The 
idea 13 pcrfcstlj logical and is aiinloginis to the qiiinin treatment of 
maJarift or the rnercurj or arsenic tmtrncnt of siphiha Unfortunatclr, 
however, there are iiisunnountiihle dilhciiltns in the wav of appl'inganj 
specific drug treatincnt to ptilmonnrj tiihtrctilosis The tubercle lieiihu 
13 much more resistant, prohihlv on account of its capsule, to all dis 
infectino ngints thm are most other hitUrin, and it secins iinhkelj that 
any agent will bo found which can ho n td in sufficient concentration to 
kill tho tuliertlc baeillus without scrioiisK injuring the host Further 
more the pithologv of tulKKulosis is sucli that the bacilli have their 
residence either m dead or dviiig caseous initcrial or within the fibrou , 
non vascular tubercle, alike iiiatccssibic either b\ tlie blood stream or bv 
the inspired air Although prediction is nlwajs hazardous, vet it siooi* 
cxtremclj improbable that the future holds anv promise for this method 
of attack upon tuberculosis, or that am spctifie drug thernpv will c^er 
bo one whit more sucec sful than have past efforts 2sot a jear pis»os, 
and imdoubtodly not one will piss until the scourge of tuborcnloais liii 
at last been oonquorod that new ‘'tuberculosis cures are not put forward, 
entlnisinsticallv advocated, niid vvidol^ exploited, onlj to fall bv the wav 
side after a longer or shorter vogue, and have their places taken by others 
of no greater worth or pcniniiencv Among Buch ‘false sjiecifics, as 
they have been apflv termed mnv lie mentioned creosote, alcohol, oo 
liver oil, arsenic, cinnamic ocid, lodm, ichthvol, inlciuin, silver, car^ >o 
acid, camphor, fomnldehvd, turpentine, phosphorus, mercury, Iccit m, 
radio active compounds etc , 

Tho wise physician will exercise a well fouiideil skepticism an 
m view of past failures in this field will refuse to be carnet! awav 
bv glowing accounts of raamloiis curative properties m this or that new 
dnig , 

This criticism of drug therapy is aimed soleh at the drugs usc^ 
specifics, those for which the claim is made that they exert any direct v 
curative effect on tuberculosis In the aymptomatii- trcitmcnt a few dni^ 
arc of considerable \nhie These *vill Iw considered under that he® 
ing Undoubtedly mnnv patients have been harmed bv ovcnlntggmg on 
in general it is a good maxim to avoid the use of dnigs when other meas- 
ures will suffice 
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mitted to the patient for approval The first question to be decided is 
whether the patient shall he treated at homo or sent off to an institution 
or resort Leaiing aside for tlie moment all qualifving circiim tances 
I am convinced that as a genersl proposition it is a decided admntagc 
for patients to be treated aw'xv from home One factor m forcing this 
opinion upon me is mv observation that most practitioners treat tuber 
culosis \ery badlj, while m contrast it is treited ven well at most sana 
tonums and tuberculosis rc&orts But even if we disregard a comparison 
of professional qualifications and assume them to be equal under both 
circumstances, still I Ixlieie tr* itmciit ^wa^ from home Ins adiaiitapCS 
Host homes aro poorly adapted to care for the sick The service though 
w'llling and lovingly bestowed is incTpcricnced and undisciplined Again, 
It IS difficult for the patient to ecur© rest in the home This is a matter 
of common experience Evers 8ij,lit every sound recalls the details of 
accustomed routine The quarrels of the cliildren the complaints of 
servant telephone calls friendly visits messages from the office the 
postmans knock all constantly remind of the life goin^, on about from 
which he is debarred Add to this bomclv, but m health not unpleasant, 
whirr of the household whcv Is m tlitir daily labor the jar of unavoidable 
household tragedy, the anxiousls awaited servant who does not come, the 
sick child, the overworked bans oil witc and the situation is not allur 
mg The patient is in bed but he is not resting instead he is fretted 
and irritated If he has reached the sta^e wlitre ht feels well he is hardh 
human if nt the onset of a tragedv he does not rise from his bed and take 
his place beside the familj to help repur the disister If this bo in a 
measure true of the father of a family what shall we saj of a motherl 
A household must be exeeptionallv organized in which a mother can go 
to bed and rest for a long tunc bimilar objections though not to so press 
mg a degree nia> be suggested even for the less responsible members of 
the household Alost people experience a \er> groat sense of relief when 
the habitual responsibilities and cares of life are left behind and thev 
can then settle down to a lon^, and tedions treatment with more calm 
resignation 

In addition to thin t.mt advantages of smitorium or tubercu 
losis resDit tnatment there are still others The pjtieat is sutroundeil 
by those subjected to the same discipline and a routine which at home 
runs counter to the habits of life about him aud is conspicuous and un 
natural on account of tins distinction is there the accepted mode 
This makes it much easier to carry ont the treatment consistent!} and 
faithfully becau c others about hie m the same manner Lastly I wish 
to emphasize the verv grtit educational xaluo of a residence at a «ana 
tonum or tuberculosis resort The seriousness of the discj«o and the value 
aud importance of treatment are lessons so thoroughly hnmed that thej 
are inera«ahlo from memory I find that it is aery eas} to ad\ise and 
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spoctn 0 of tlio extent of the disease, the character of the sjmptoms or the 
social station of the patient 

As soon as a diagnosis of pulmonary tuberculosis is made, the patient 
should be put to bed It usually rcijiiins a week or longer to come to t 
final decision about the plan of treatinent to Ixj adopted During tins 
period much linnii ma> be done if tlie patient is allowed to go about un 
protected It is a period of much physical and nenons strain There 
are inanj important adtantngoa to liaaing tlie patient cpiiet in bed It 
begins at oneo tbe proper tmtmciit for iho disca«e The patient » at 
rest and the harmful efrocts of fatigue are rcmo\ed I^crsoiis strain can 
al«o bo reduced to a minimimi b\ careful inaiingiment of the situation 
Unending CTpIanations about the condition and the n«Miniiiecs and re- 
assurances of friends are aaoidod Most of the further arrangements fur 
treatment can he made without troubling the patient unnece«sarils with 
details It pros ides an opportiiiiitx for (he phssiciaii to make importaal 
additional ob'=erantiou«, the course of the Icmjicrntnrc and pnl c rate and 
the progress of other semplonis After tho arrangements for treatment 
are completed, the patient ma\ (lien, if liis condition warrants it, mike ueli 
business and hoii«chold adjustments as tbe circuinstnneis demand har 
ing his bed if jiect««ar% oiih to return at otut wlirn tho affairs that call 
him awaj are completed 

Wlicii tlio patient is put to bcil he and rc«ponsibIi members of the 
familj should bo informed about the nature of tlio di«oa«c and tliL general 


plan of treitmont to lx. followe'd In adults onl\ nrc circumstances mar 
justifr departing from this rule It his the sinction of nil well-quihfied 
pbjsicians and even slip,ht cxptricntc iii tho management of tuberculous 
patients will dtmoiistnte how iKti«s irj it is for holding the confidence of 
tho patient and encouraging Ins intilligtnt cojpcrition Its inhic is so 
self-CMdcnt that I should not coinniint ujion it were it not for the fact 
that phj-sicians are still frcqiiciitlj bcsrfuight to hide the real nittire ot 
tho symptoms from tiie patient In piticiits affected an acute rapidlr 
fatal form of tuberculosis such chintable deception maj bo jiiotinea 
Howeier, an unwillingness to tell the pitient fruikh about tho nature oi 
his disease is equivalent to a confession of vitter hopelessness on the part 
of the phvsicnn For as long as there is an^ hope that trcatim-ut mav 
avail, the patient must undirstand the object of treatment and active f 
cooperate m its execution It is hirdlj necessary to add that tict an 
kindly sjmpithv should temper tho professional revelations Different 
patients must bo dealt with differently This is one of the details of per 
Bonal relation between phvsicnn and pitient vvhicii experience mellows 


but no instruction can tcich 

Tho patient is now under treatment and knows in a general wav w ia 
ho must lace JIiicli of tlio further detail of trcitment mav be thras le 
out with responsible mcmlx-rs of the family and a settled plan bo su 
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mitted to the pitient for approval The first question to he decided is 
•whether the patient shall hu treated at home or sent off to an in«titution 
or resort Leaving aside for the moment ill qualifying circumstances 
I am convinced that as a general proposition it is a decided advantage 
for patients to he treated away from home One factor in forcing this 
opinion upon me is mv observation that most practitioners treat tuber 
ciilosis verj badly, while m contrast it is tre ited verv well at most saiia 
toTiums and tuberculosis resorts But even if we disregard a compirison 
of profe sional qualihcations and assume tlicm to be equal under both 
circumstances still I lielieve tieatment iwav from home has advantages 
Host homes are poorlv adapted to care for the sick The service though 
willing and lovingly bestowed is ineTptneiiced and undisciplined Again 
It 13 difficult for the patient to scciiro rest m the home This is a matter 
of common etpenenee Everv siglit, every sound recalls the details of 
aaiistomcd routine The quarrels of the children, the complaints of 
serraats, telephone calls, fncndlj visits messages from the ofiicc tho 
postmans knock, all constant]^ remind of the life goin,, on about from 
which he is debarred Add to this homelv but in health not unpleasant, 
whirr of the household wltecls m their dailv labor the jar of unavoidable 
household tragedv, the anxiously awaited servant who does not come the 
sick child tho overworked harassed wife, and tho situation is not nlhir 
lug The patient is in bed but he is not resting instead he is fretted 
and irritated If he has reached (he stage where ho feels well he is hardlv 
human if at the onset of a tragedy he dies not rise from his bed and take 
his place beside the family to help repair the disaster If this be m a 
measure true of the father of a familv what shall we saj of a mother I 
A household must be exceptionally organized in which a mother can go 
to bed and rest for a long time bimilar objections though not to bo pre«s 
ing a degree, may he suggested even for the less responsible members of 
the household Most people ivperiento a very grcnt '«ense of relief when 
the habitual responsibilities ind cares of life are left behind and they 
can then settle down to a long and tedious treatment with more calm 
resignation 

In addition to these t,rcat ailv intakes of sanatorium or tubcrcii 
losis re ort treatment there are till others The patient is siirrnundcil 
bv those subjected to the same discipline and a routine which at home 
runs counter to the habits of life about him and is conspicuous and un 
natural on account of this distinction is there tho accepted mode 
This makes it much easier to cany ont the treatment consistently and 
faithfully because others about Inc m the eanie manner Lastlv I wish 
to emphasize the verv great educational value of a residence at a «ana 
tornim or tuberculosis resort The senousnoss of the di«ea e and the value 
and importance of treatment are lessons so tboroiiffhlv learned that they 
arc inera able from raemorv I find that it is very casv to advi e and 
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control piticnta nlio lm^c Imd tlm trainiiif: Tlic^ see at oner llie reason 
ableiic«3 of tlio ndvicc niul aro futtlifiil in cnrr^iiig it out 

AltlioiigU I finnlj Lolicio that the s'liiatoriniu or tuberculosis resort 
offers distinct ndiantopcs oxer the home in trciting tuberculosis, it nnist 
not be inferred that extrx patitiit xxith tho disease must l>o nishcd off as 
soon ns tlie diagnosis is inadi ^Nothing could bt more inipnidcnt or disas 
trolls than such a practice Patients xrith smsll lesions and oul) slight 
symptoms insv bo sent olf promptU after the «ece*«ftrs prcpirations Uxxc 
liecn flnislicd The iieetssarx pnpsrations intlude detailed nrnngcraents 
for tlio itinerarx and for tho propc r reception of flit patient at his dcstina 
tion A p!n«ician has not onlx failtd in Ins diitx to tlie patient but is 
guiltx of gross neglect if he tills n pitieiit (o go here, there or elsewhere 
\Mthout bcnip, infonntil al*i>nl the conditions tint exist flt the chtv»eiv loci 
tion or without Imxing imde in ndxaiicc nrniigcinents for his immediate 
accommodation and nudnnl care It is ofun dissstroiis for a piticnt to 
amxo at an unl^nox\^l nml distant place, ignorant of living condition*, of 
the expense tint must lio incurred, of the phxsicinn ho shoiilii consult 
bomctimts be innoccnllv falls into the xror«t possible utirrowndings and un 
dcr indifferent inidioil esre and all the profit tlint might have come from 
tlio joumcj IS quicklv and irrovocabU Io«t iSo mm would 'end offs 
dollar bill with tho complete iinoonceni with winch Ihousuids of tiibcrcu 
Ions patients arc sent off to seek recoverj It is tlioughlle *1/ 
that in some miraculous wa^ Ibex will W guided to n delightful haven 
of rest and comfort whore tlicx will ropo«o sifcl} in tho esro of on aoix:! 
of It doctor In nnnv instances the necessities of hfo an nnprovidcil foj'i 
ns though the patients were to be fed ns I lijnh was fed ill the de«crt 
a matter of txpericiico tliex arc not guided in tins sifc wa> nor arc thejw 
fed Sometimes patients who at homo are so ill thej can hardly dtig 
about are sent off with funds onlv siiflicKnt to support them for a feu' 
weeks Tho guilty physician must think that n few lungfuls of salubrious 
air will invigorato the piticnt’s tottering frame and weary mind and j 
him in a trice to take his place in tho active competition of life 
yet It IS well kuowni that no such magic nir exists Or eho he must tluu 
that tuberculosis resorts are largo charitable c^tablidimcnts where ’ 
lodging nursing and medical care aro glndh and freclv bestowed i u 
yet again it is well known that no such cleemosvnnry coinniuiiitics can 
found Before a physician starts a patient from home lie must see to i 
(1) that the yourney has been properly planned to insure tho comfort e 
tho patient, (2) that suitable accommodations await the patient upon us 
arrival, ( 3 ) that a competent physician is aware of tiic patient a plan* au 
will be rcadv to assume immediate medical care of tho situation, (■*) 
some responsible person understands the financial obligations the patic 
IS nsiuming If the phvsicvan is xrafamihar with conditions at the p 
to which the patient is going he must inform himself about them or c - 
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refuse to assume responsibility If he does not personally know the phyai 
ciaii to whose caro the patient is heiiij, intrusted it is his duty to invcsti 
gate his qualifications If he does not know the cost of living and proper 
medical care he must take pains to learn it 

Patients who are acutely ill should not bo sent off to a distance until 
tbev show unmistakable signs of improving and aro sufficiently recovered 
to make the jonmev with safety Only occasionally do circumstances arise 
that make it advisable to break this rule Unless siith circumstances exist 
the only other excuse for sending bedridden or acutely ill tuberculous 
patients about the country would be a belief in the extraordinary efficaev 
of climate Such childlike credulity is contradicted bv universal expen 
ence and can no longer be tolerated Fortunately the heartbrc-aking spec 
tacle of advanced consumptives traveling about m the vam hope of finding 
the curing climato is no longer as common as it was in former vears 
However, the practice has not been wholly abandoned and it is sometimes 
incredibly difficult for a pbvsainn to oppose the insistent demands of 
relatives Since climate per sc has oulv slight, if any value m the treat 
ment of tuberculosis the acutclv ill tuberculous patient will recover as 
well at home as away provided bo be treated equallv skillfullv If treat 
ment cannot be earned out satistactonly at home, it should bo managed 
at S3me nearby hospital or sanatorium Should treatment prove un 
availing and the patient graduallv grow worse, the phv aiciaii should oppost 
suggestions to sind the patient away unless some concrete advantage is 
gained by the change Should the patient improve traveling should lie 
postpoued until all important constitutional symptoms have disappeared 
or at least abated 

Numerous circumstances will mflueucc the physician’s choice in select 
ing the location to which to send the patient Climate is one of the less 
important ones More important are tho distance from home the finances 
of the patient tho accoinmoditioiis to he obtained, the professional skill 
of available phvsicians Most «tites now support well run sanatornims 
where treatment cm be obtained at little cost These institutions greatly 
simplify the ta«k of the physician At the better tuberculosis resorts the 
expense of re«idcnce is not less than thirty dollars a week At most of 
them more expensive accommodations are available that include every 
comfort and luxury The amount of money a patient should spend upon 
the stay away from homo slionld be carefully considered Every prudent 
physician knows that tuberculosis is not cured in scc months and a patient 
must rciAon w ith a reduced eammg capacity after his return home Not 
infrequently a patient will spend all he has saved or borrowed upon 
a short but expensive visit to a resort and on bis return be obliged 
to go back at once to full work long before his condition warrants the 
effort The patient iinist understand that treatment cannot stop at the 
cud of a few months and ho mu t hnsbind his resources to meet further 
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oljlipTtions to fiiinncial consideration'? the most promment is the 

skill of the phisiciaiis pricticing at a giicn locnlit\ I Imc alrcadj said 
enough upon this eeoro to indicate the great importance I put upon this 
factor in inlluLiiciiig our choice As I Jiaie jmintcd out it is the chief 
element in the influence of thmite 1 icrv physician must investigate the 
profo'Sionnl qiialifimtions of men pricticing at saintoriums and resorts 
ami mtm t pitunts onh to tho«c in nhom lit mix platt entire on 
fiiknce 

hven with tho aid of snnaloruiins and health rc“^rt«i, there is ^tll! 
nmplo opportiimtx for the practitioner to cxtrci o his skill in trcitmg 
tulicixiiloiis pitjcnfs Jle must earr for them lx fore flici go aaai and 
nciiu upon their nturn and eoiitimioiHlx for tht largi. number x\ho wdt 
l>o under his circ throuclioiit their illiu^s Die hrst step m ciriiig fora 
patient IS to cclect projHf living qnarttrs and to reirrangc the hou eliold 
orgiriization to mett (he iitn deiiiimts Jn wcHappointod homes sad 
in families nhlt to pnmdo a niirn, (he^c rearringemcnts art cuiU 
made If jiossiblo tuo rooms should lie provided, a living room and * 
Blctpnig room If the two adjoin and the bed can l« rolled from one 
to tho other it la a greit advantage Two rooms arc nlwavs dt‘«iriillc, but 
their vulno is pmicularlv great during the vvinttr months If a suitsHo 
pordi or hiluinv is available this will make an ideil sleeping and n tmg 
place If onlv one room cm be tnkm over hj the pitaiit it should K 8 
bright room with windows on at least two enUs The Kd «hould lo corn 
fortiblc with a tight spniij, and pwl mnitrvss A siiiplo IkhI with vrhecis 
so tint it cm Ik 5 casilv moved about is desirable An otecllont bed fot 
tho pnrpo c is a modihod Gafeh Ud maimfnctnred h\ The Simmons lied 
Comp mv Ihia permits adjustments that allow the pitieiit to nssumeany 
position with comfort, 1 atcr when the patient is allowed out of bed a 
suitable reclining chair must be provided The Adirondsck Iicthucr ^ 
the best I know of The odvantigis of two comnnmicitmo rooms or o “ 
room and porch nro obvious Ono room is arningid so tint it nny 
stantlv be kept open to the air, tho other is wunn and comfortable T le 
patient IS prepared for going out in the warm room and then rolled m 
the open For dressing jni il* and other piirposts lie niiiv at a inomcats 
notice be returned from oiil of doors to the wnnii room 

It IS impossible to Inj dovvai Bjwcific niks for keeping patients in bed 
This must be left to tho judgment of the plivsician However, it is nc'^ 
possible to rest too much or too long If an error is to be made let it 
on tbo side of resting more than raaj be absolutelv ncccssin rather t 'u 
Ic 9 In practice the error is almost alwnjs made on tho wrong side 
few general suggestions mav bo liclpfnl 

1 When a diagnosis of piilmonarv tuberculosis is made tlie paticn^ 
should be put to bed for at least one month even though he mav hivo n 
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fever and all s-^mptoms of the infection rapidly subside If there has 
been much loss of weight the period should be longer 

2 Every patient with fever hould he kept in bed until the tempera 
ture has not exceeded normal at any time of the da\ for at least two weeks 
and the pulse rate has fallen to 80 or low< r 

3 After an hemoptysis the patient should be kept m bed for at least 
three or four weeks after tlie bleeding has stopped 

4 Rest m b«,d is the best treatment for many of the troublesome 
symptoms of pulmonary tuberculosis eien though the patient may be 
afebrile 

These periods of rest repreaent the minimum requirements tliey might 
without harm ho lengthened and m all circumstances of doubt they should 
he unhesitatingly prolon»,«d How complete rt«t in btd should be must 
be decided for each patient If the fever i!> not high he may sit up m bed 
for meals, go to the toilet read and so on If howcier, the constitutional 
symptoms are more marked this latitude cannot bo alloyved If they are 
seyere the patient must Ik, treated yvitb the sarot extreme care as is for 
inatancc bestowed upon patients with tvphoid feter Sonietimos intrac 
table fever even though not yery high and lu patients othrrwibo not very 
ill, will yield only when such rigid methjJs are adopted 'Wliilo in bed 
the patient should spend tbe greater pirt of tho twenty four hours m the 
open ait or as neatly in tbe open air as can bo mutated m a room In 
warm or tempento yveather tins may be done without the least difficulty 
but in cold yveather special core is rcquwd m dressing the patient and 
arranging the btd to allow him to be out with comfort It is impossible 
to distusb tbo»e details here They may be found in many of tin books 
prepared for the use of patients oud I recommend as particularly satis 
factory Jtules for Recotety from J ub/’reulosisb'- Lawrason Brown While 
the patient is in bed special attention is usually demanded by dietary 
considerations In some tbe appetite and digestion art unaffected and 
tbev miy eat as do healthy persons But many with feyer and most arho 
are «enoU8ly ill complain of lo s of appetite and various digi stive dis 
turbaneca and the problem how best to oicrcoine these ob tacles is indeed 
difficult and puzzling Perhaps eQon(.h has already been said upon this 
topic in a previous chapter A gocid cook is often n more successful 
therapist than the physician and in. all uistances ig an csviutial auxiliary 
In Sumo febrile patients anorexia, nau ci and vomiting arc pronounced 
and when tlieso symptoms exist I know of no other condition that will 
so try the skill resoiiixefulness temper and persii trance of the physician 

Wien the time has come for the patient to Itaie his W the vigilance 
of the pin sicinii must lx doubled At first lie should ho allowed to sit up 
for half an hour every alternate dav, then eich day, then twice a day and 
in some such manner the time out of bed gcoduallv lengthened How quick 
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tbo progression im\ Ik. must Le dt'cidcil l>j tlie sMnpfoms of the patient, 
bj tbe ttmpcntiirc, tbe pul e rate, the appetite, tin. (oii^li and the general 
foolni„ of uoll king latigucimisthcscdnloiisK a\oidcd After a num 
ber of uccks or months the patient la fitiall) broUoht to some aiicli dailj 
schedule os follows 


8 A ■\r 


llrcnkfast in bed 

8*10 to 

9 15 

I it down qiiietli to re t 

9 lo to 

10 00 

Ilafhe and dre s slowh 

10 00 to 

12 30 

Out of dtiors III reclinin„ chair 

12 dO to 

1 00 

rrtpiralion for hincli 

1 00 to 

1 dO 

I nnch 

1 10 to 

dOO 

1 10 down qnieth to rest 

3 00 to 

5 30 

Out of doors in reclinuig chair 

5 10 to 

(j 00 

rreparation for dinner 

COO to 

7 00 

Dinner 

7 00 to 

9 00 

Out of doors 111 rochmng clnir )f weather 



permits, if not then indoors 

0 00 


To ltd 

10 00 


lied wheeled out of doors for tlio night. 


If the patient has not the adiantngc of a porch or two rooms 
from indoors to out of doors must bo imitated k opening m i 
windows In order to lie comfortable in cold aieathcr pi ^^jitatcd 
into a warm room three or four times a daa for short ptno 
patients and eldcrlj piticnts often sifTcr 6C%ercb from the cold 
them the routine must bo tempered , , . , i „ *<,ipn only 

In the daib nmt.nc suggested it will bo noted that 
tee .™es e I. .. n„ cpcnceo te ‘'...t 

•nith tlircc moils a dai than with six Occibionall , nourtsli 

„„d Bon .0 patient, nbo find .t d.lhcuU to tale 
them properl, .ueeeed hetter „lth ...Urmcdinte nonr.tee^^^^ 
and eggs are adtised tlic, m»J bo taken at the ““J “ . y „,tore 
moat patrents av.tl, tnbcrcnlc.a lose ne.gbt .1 « '‘“'""'■j:,. .at,, 

at least irliat bas been lost and putting on noigbt appetite » 

factor} and ciiconragiii„ signs nf improecincnt » Iloncicr, it i» 
a difficult problem the pbesicinn bns often to deal , 
not more frequent in tnberenlosis p.tionts than in 
of patients and batdl, as common as in tbe S™"P . „ccoiinl 

ucnroties Every plij»''»“ “ ‘ ,rmt ter diet almo t to a 

.f si, chi difiCstno difficulties graduallj restrict their a , n 

rftion In other patient^ nndemauns bed from 

taTiipf difficulty seems to reside in habitual undcreat g These 

acinircd “ndu^tence and overaohe.ton. atetion in el.ildbood The 
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patients must be treated by a mixture of firmness and encouragement 
nothing IS ever accomplished until the family is banished and a skillful, 
competent nurse is put in charj,e of the situation 

^Vhen such a routine is once successfully established the ph^ sician must 
pause there for an indefinite period How long this period should be 
must be decided m each individual case The progress of improvement 
13 one deciding point, but the temperament of the patient, his financial 
situation, the character of his work the demands made upon him and 
innumerable other CTtramcdicil considt rations must have their due influ 
ence I can only say that from the purely medical standpoint those who 
remain longest it this period are the moat likely to arrest their disease 
Naturally when a patient feels well heelufes at inaction If the physician 
■wishes to prolong the period of rest half the battle is won if he bos been 
able to interest the patient in some quiet occupation that keeps him busy 
and engages his attention Such occupations are now being generally 
deal ed and in many locations teachers devote themselves to instructing 
patients in what is justly exiled occupational therapy 

IVlien the time arrnes to begin cvercise th© physician has reached the 
third critical period in the cour e of treatment. The patient must now 
very gradually be prepared to return to his accustomed life At first n 
short ride max bo allowed or a slow walk ot fixe minutes on the level every 
second day Later the exercise may bo taken each dax then txvic© a 
day then the amount of CTcrcisc be gradually lengthened Again the 
physician must be guided in his prescription by the condition of the 
patient the temperature, the pulse rate, the appetite the cough and the 
general feeling gt well being Fatigue must be sohiloiiAly aiouled The 
least unfavorable symptom must be carefully looked for and should it 
appear the program is to hi* ot once radically altered I^ever wait to be 
convinced that exercise is doing harm but act immediately upon a sus 
picion that it may be doing harm 

Finally tlie time amxts when th© patient returns home from the 
sanatorium or health resort or if lie has lieen treated at home when hg 
is to return to work. This is the period of greatest danger and unfortu 
nately guidance through this period is often placed in uncertain and 
inexperienced hands. It is the time wihen a recurrence of symptoms a 
relapse, is most to bo feared Rclxpse occun so frequently that the notion 
13 prevalent that a patient treated away from home max aexer afely 
return The physician chaigeiXwith tbecireof a patient at this hazardous 
stage must haxe clearly m mind the danger that is run. On the surface 
excrythin^ has tho appearance of britfiit prDTni«e The patient returns 
to happy friends, robust m appearance and all obvious signs of the dreaded 
infection gone It is bird for the pbvsician not to enter wbole-bearteillx 
into the spirit of confident rcjoicmg and to ignore (he possibilities of 
danger ket just when the promise is most alluring tho danger al-.o is 
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tlie prontcst. Hit ina^ 1 n» Piiomirnpcd m liis iniplca«ant tik 

of earning ineiitor )l^ tlu \>cll cstablialicd futt tliat the loiigtr tlic (ims 
tlmt Ini pn*^! nfltr rifOMr^ tho Itn ii llio dmiicc of relnp-c If th" 
pUinit p'H'ics safolN tliroii|.]i tho fint jtnr nflir r(“Oo^c^} the danger of 
r( lap'Jc IS Ins than it vas n jenr heforo, ufti r luo m irs is Icia than after 
one, aftir thri'o Ins tliaii nftor two mid so on Jins observation must 
sliimilatt ns to put fortli oiir Imt elforts ilnring the first jenr that tbe 
jntiiiit ntunis to liia nc(Ustoiii<d lift 

In the instniuo of men the first qiipstion to decide is what work and 
Iinw innoh work tho pntunt iinj do rinrc is ns vet no clnr evidence t) 
show w hat ce« npatiniis nro goo<l for tiilicn iiloiis patients and what occupi 
turns an ditriiiuntal e must Appnii<« thtni iifion tht gtiu nil prineipfis 
that guidt us in tnatnunt Siiito tlu imtnunt for tiil'cniilosis is n“*t, 
frc<li air and good food, so tho idial neciipntion |s work rarrusl out with 
little jilnsu il < ffort m the «»{>* ii nir iiiid vulduig sitlhm nt reward to insarv 
fnislom fnim finnntinl tart mid a happv, bright, airv, eoinfortnble home 
with a iKiuntdUis table JvisdhM to Butb iin wdipatioii docs not cvid 
and tiidh ss tnnipronusi is dtmiiiuhd wlitn wt atti nipt to fit an actual job 
into sueli an uKal cittgiirv I or the wenith} or even fht niodcratclj well 
to do tlio prolihm is rdatntl^ Bimplo, for iht artisan and the laborer 
It IS tXtt«SlV( 1} (liflicult 

As in tre itiru nt we put ehitf emplmsis up<*n rest, so nl«n in judpng 
an occupation tlic plivsieil tlTort deinaiideil rtquins the most imjiortaiit 
consider itiou b xpi ru net eoiiliriiis this opinion, for liilx rculous patients 
do lictfir nt restful work, even though cotifineil, than tlu^ do at laW 
dtnuuidiiig inutli physical esiHion tv«n though cirritd out m the open 
air 1 ormtrl^ when fresh nir was considend the most important fiaturc 
of trtatiiitiit it was custom ir^ to ndviso tubt rculous patients to seek an 
outsif door employ nil Ilk Mtnrly all oiU-of-tloor emplovmciit entails iia 
pli^sital lalior and most of such jmsilioiis hrmg m scant financial rtvra 
A pititnt IS tlitri fiPFo subjetfed to phvsicnl stress to which he is uiiaccus 
tonud and must nt the s imt time hvo more tconomicsll} — two condition’ 
that ruct unfavorably upon his disease Tbo folly of such advice was 
soon learnid and at the iirtsenl tiino tho tendency is to allow patients o 
return to tho kind of work to which they ore ncciistomcd and for vvliici 
practice has given limn an aptitude No one would now^ think of bu„ 
gcstiHo to an ofiioo employee that he go upon n farm Ho is very fortuna o 
to have acquired c\p< nonco m work that demands so little exertion 
course ho should clioosi, if rlioico there he, n elenn, well lighted, we 
ventilated ofiue, but even though tho oflico has none of these advautaf^ 
still he 13 better off iii a stuffy ofiice than nt bard work out of tonrs 
I’rofcssional men will nntiimlly continuo to practice tbcir 
I or instance, wlmt cist could a physician do hut practice mi dicinc ? 
fins should with few exceptions return to the trade they have learn 
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To seek another kind of employment means u ually to engage in harder 
work for less paj 

It 13 a great adiantage if the patient can begin his work with short 
hours and gradinllj come up to a full day Whenever possible he should 
lighten his work and avoid getting into tight places from which he can 
extricate himself only bv weeks of phjsieal and nervous stnin He must 
sacrifice some of his ambition if ambition drives him too hard But 
whatever arrangements are made for his work he must understand abso 
liitely that all other hours must be devoted to a consideration of his health 
Ifanj men work and even work hard, and get well of tuberculosis but 
verj few indeed work and play and get well of tuberculosis For the 
first SIX months the patient Tctunnng to work sliould devote all his hours 
awav from work to a routine not Icxs exacting than the routine he prac 
ticed while curing If lus hours of work are from nine to fivi he should 
return home immediately after and go to bed and remain there until time 
to arise the following moniing It h an advantage to have the evening 
meal in bed Sundays and holidavs should also bo spent in bed I have 
known patients who for years have gone to bed each Soturdij it noon 
and remained there until Mondav momiug Such week end periods of rest 
are invaluable Oal^ after months have passed ma} an occasional evening 
out bo permitted such strict methods as these are patients slowly 
brought to recover their lost health As years pass bj and security bfr 
comes more firmly established thc^ may gradually slip into more accus 
tomed vvajs of living If they are wise tlu.y will alwavs remember the 
lesson so hboriousl^ learned and never n k recurrence by rash and un 
necessary exposure 

Every practitioner knows that tho recovering tubtrculoua patient auf 
fers relapse chiefij from two causes from overcxertion or strain and 
from acute respiratory infections Up to this point I have spoken only of 
protection from strain and in reading over what I have wnttcu I get the 
dissatishcd impression that I have treated this side of the matter m a 
somewhat too mechanical vein Perhaps what I have said in the intro 
ductorj remarks may partly compensato for this oue-sidcd presentation 
However no harm will be done by refemng briefly again to a broader 
viewpoint Ro«t, absence of fatigue and strain, Las been pre«cDtcd as the 
very foundation of tuberculosis treatment in the sanatoruiin at the health 
resort and m the home, during the period of active symptoms and during 
the long after period of convale mict It is simplo enough to rest tho body 
and span, tho muscles. It is not so easy to rest the individual Even 
though the mu«cles be spared a patient mav be undouo by worry care, 
di«coungcmcnt and vice Spiritual and moral forces are almost as potent 
for good or for barm as are bodily rest and fatigue Still, even though 
wo freclv recognize the important pirt thev plav it is impossible to set 
down nnv definite rules bv which we may control their action All one 
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can do is to point ont tlicir importance and cnconnge fbo phrsieian to 
gi\c them dc«cncd eonsnleration i \crj patient is a new and difficult 
problem tint must bo studied witli care and human interest \fter the 
diagnosis has once liecn madi, a aj-rapatlictic stiidj of the personality of 
the patient and the eiiMroninental factors tint pla\ upon him is far mote 
important to successful treatment than further careful study of the lun'^ 
Conditions that ■will delight ono pnticnt will sour and depress another, 
work that will fill one with heiltliful interest and enthusiasm will leave 
another bored and irritate d recreation that w ill stimulate and refre«h one 


will tire and fatigue niiotbir \I1 successful practitioners taho the e mat 
tors into account almost in«tmotirch, but iiiftrest and experience mar 
cnltmte an appreciation of xaliio and enlarge the field of u eful 
application It is well to remember that in most instances who gives the 
medicino is more important Ihati the medicine given 

During the period of active treatment it is usiiallv ei«v to protect 
patients against prcialont rtspinforj infection^ Phvsienns mu t he 
aware of the danger and ox<rei«c necessary precaution Patients mav he 
out in anv weather prviv idvd chilling be gunnled against ith rca«onalle 
care this may be ignored ns a cnu«e of colds Iho important source of 
danger is contact with persons harboring such infections, ittendant^, 
members of flic faiiulv and visitors must be rcpcatedlv warned agaiwt 
the danger A thoughtless hrcicli of mstnictions may cause the patient 
much discomfort and real hann ‘When a routine social life is resumed 
protection from infection is more diflicuU The patient must ho instructed 
not to shrink from inclement weather but to driss properly for it Eish 
of contact infection may bo Ic «ciied by avoiding ns far ns possible crowded 
public places and eomevnneos and close association with those infected 
bhould the patient be so iiufortiinalo ns to contract an acute rcbpiratory 
infection he should go to bed immc<liitcly upon the appearance of svnip 


toms and remain at rest until the sjmptoras have disippcnrcd 

I have intimated that doubtful or commonly calleel suspected cases of 
pulmonary tuberculosis rctjuiro special consideration from the standpoint 
of treatment In thi.«o patients for one reason or another pnlmonarv 
tuberculosis is strongly suspected but tho diagnosis cannot be established 
definitely upon firm evidence Certain links iii tho chain of evidence art 
wanting and yet tho facts discovered arc circumstantially more or less 
convincing Instances of this kind aro extraordinarily frequent m (he 


practice of even physician and they aro puzzling from a therapeutic as 
well as from a diagnostic standpoint They parade under various names 
according to the special intercuts and prcililectioiis of the physician One, 
interested particularly m tuberculosis makes a diagnosis of pulmonary 
tuberculosis and sends the patient off to a sanatorium from which he 
returns after months of rest a satisfactory testimonial to the good jndg 
mentof bisphysician Another, interested particularly m gastro intestma 
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disorders will diagnose cnteroptosw and put tlie patient to l>cd ^^ltll ele- 
vated feet ind furnish a lilx ral diet and as wtij,ht is gained, the patient s 
improvement is equally satiafactorv Still another, interested particularly 
m neurologv, mav diagnose psvelioneurosis and neurasthenia and institute 
a rigid rest and isolation cure, the while purging the mind of deadly re- 
pressions and vicious completes, with results no less gratifying \nd 
lastly the internist will recognize constitutional inferiority and the results 
of faulty training and he also will rest the patient, institute buildmg-up 
measures and correct fault\ habits with similar aucce s It will be noted 
that the fundamental part of treatment is the same in all instances and the 
results are therefore equivalent even though the details of treatment may 
vary and the diagnoses differ 

In doubtful cases of tuberculosis the physician has a long list of 
available and efficient therapeutic measures from which to choose This 
choice must he guided by a consideration of all the indiv idual and peculiar 
eircumatances that surround the suspected patient and the effect that 
readjustment of these circumstances may have upon his pcrsmal develop- 
ment and his social relations It is no light matter to draw the head of 
a family from his economic position and bv long absence jeopardize his 
earning capacity The mother of a family may not eisilv be spared from 
the home Too solicitous caro of in adolescent may seriously interfere 
with propfr moral and intellectual development and health, that might 
equally wdl have been preserved by more conservative measures, may be 
paid for bv the cultivation of indolent and shiftless habits that quite unfft 
the adult for a useful station id life Those considerations are not 
fanciful, thev arc rial, and a plivsician shiuld carefully weigh all the 
immediate and remote consequences of his advico before urging radical 
measures 

Children prcdispo»ed to tubctculosis should be especially guarded 
Their habits of eating sleeping playing and working should be regulated 
according to well istahlished liygienic prmciplca Proper hours of res-t 
should be insisted upon and tlicir vocations should be judiciously planned 
Particuhrly should they bo guarded against the ovcrixertion of violent 
school athletics Fnil delieoto youths arc often urgetl to cvcreise them 
selves mto proper dcvcbpincnt and robust form The phvsician must 
guard against such ill adv ised foUy 

tidviWs wboao cnvnm&V.OTiMa toisiW paraivt, Viie diversiwn mav 
ho sent off to appropriate Lcolth resorts for rest and recreation Even 
these must ho waniid against coccssivd atlilctic feats. The tendency is 
Tool and unless carefullv instructed they arc likely to overdo However, 
the majority of doubtful cases must stay at homo and the situation can 
be atisfactonlv managed in a «jn«crvativo way provided sufficient attca 
tion Ik? givin to details In the first place the plivsicion must be sure 
that the disiavc IS only suspected and not demonstrably prcMint that every 
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(linjrnostic flid 1ms Ikch cinplo\o<l Oner nssiirtnl lie imist tlion follow tlie 
piticiit nt ri^ilar intennK al«a'« ttnUlifiil for the s^ptom or 
that will ch Lis siHpjeiOM of disease to a coiniction of its 
Protected b\ such \igihntt. In ina\ aiftl^ proct'Cil to rearrange the pa 
tieiit fl Inliits of life Ihe ^n^latlOIlS that ina\ lx? employed are ondiess. 
Among others mn\ lx inentionctl shorter hours nf work, brief periods of 
rest during tlio da^ and »ii the Inte. afternoon, to Iwd imracdmUU after 
dinner fno nights during, tho wetk, weekends spent in betl, short vaea 
tions from work spent ehiclK at rest Tlic prOp,rain should be nrranced 
In the plnsician and patient, niid after adoption should be rigidb fol 
lowed Tho progrim will lie \aricd, that is, made more rigid or relaxed, 
aecordiiig to the lmp^o^(ment that oeeiirs. That the plan im' he followed 
In sneciss the phvsicinn must gi\e bis onlers sp<H'ifieallj m writing lu 
all of m> oxperiouee I lia\t iicxtrseeii a piticiit Iwiicfitcd to the shpliteat 
degree In such looao sdiiee as “\ou must go slower and get more n't, 
where 18 I Inic «txn the greatest benefit result from the simplest readju t 
Hunt of liMtij, habits dehniteh and concreleU enjoined and faithful!' 
enmed out. 

It has often b<xn said that tiilxrculosis tn itment can succeed onlr 
when the patient lias enough brains to profit In neltict iitid enowfeh nioue' 
to put It into pMctice llurc is much truth m this snaiiig To carrj on 
fiutlifnlh throUj,li lou^ sears of tn itmtnt requires determination and 
courage and cheerfulness to n high eltgrtc V reasonable measure of 
iiitolligeneo is luccssin to eomprehiiid the aim and purpose of treat 
ment and to draw support fnuu this under tnndin^ At iht same tn^ 
emoUph moiic' must bo «t hnml to assure the iicccs«.iry comforts demanded 
b> treatment and freedom from finnneinl worr\ and care ithoiit tun 
much mono tho treatment of tulxirculeBis is unfortunatch seldom siiccc s 
fill Impro'ement nt the- sanntoniim is almost certnmh followed ^ 
relap o if the patient rctnnis to eonditions under which it is impossi c 
to follow the im>tructious then learned 

AUTOMATIC rUFAllIEAT 

As wo ha'o nfriadj steii, it can bnrifh be snffltientfj emphasized thai 
the iiuiii reliaiut lu the- treitmeiit of tube.rculosis must lx pli^ 
Ingicujc measuri's \9 a giiural rule, when the patient is treated 'vi^| 
fresh air, a wholesome diet, properly regulated rest and exercise a 
sjTUptoins will soon be greatlj ameliorated or disappear entire!' In sue 
cases no especial treatment of symptoms is necessary, and ^ 

better witbout auj such In other cases, howe'er, it maj be foni 
one or more of the sj mptoms or complications of the disease is particu ar j 
exag crated or unusually persistent, or e\tn of tho nature of a distrt»s'”o 
emergency likch toendan^jcrthelifcof thepaticnt In these cases espeeia 
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measures directed toward the relief of such symptoms maj be called for 
The commouer symptoms and complications with the appropriate treat 
raent for each Mill therefore, he considered in the following pages. 

Cough — Cough is due to a reflex nervous stimulation arising in the 
great majoritj of instances, from somewhere in the respiratory tract It 
is important to determine as an aid to treatment, the location from which 
the reflex arises While a stomach cough, ’ due to stimulation of the 
vagus endings in the stomach, is spoken of by manj authors and is theo- 
retically a possibility, it hardly deserves serious consideration, and is 
mentioned here only hecau e it is far too frt<juentlv used bv phvsiciaiis 
as a convenient shield behind whuh may be found shelter from the ncccs 
sity of telling an unwelcome truth to patients Abnormal conditions in 
the oar, such as impacted cerumen or m the nircs such as spurs or polvpi 
mav rarely canso cough An elongated uvula is another oecisional cause 
All such conditions should it possibU bo corrected JIuch more common 
are the plianngeal causes a chronic phiryngitis often producing a per 
sistent, imtatin,, voUgh This when found should bo treated, preferably 
hr alkaline spravs and bv applications of silver nitrate solution (2 to 10 
per cent), or lodm olutiom Larvngitis also either simple or tubercu 
lous, 18 a common cause of cough which enn often Ixt Ics ened by appro 
ppiste local treatment (sec prcccthug subdivision) Pleurisy ma\ cause ^ 
a most distressing cough, which can te greatly relieved by immobilising 
the affected side with adhesive plaster 

But by far the commonest sc it of cough in pulmonary tuberculosis 
IS to be found in the tmehea, bronchi and bronchiole* The irritation 
mav be produced either by the collected secretions, or by the inflamma 
tory process Sudden circulatory changes such as are produced bv arising 
from the horizontal to the upright position, or vice versa or by the sudden 
change from a warm room to the cold outside air tend to increase this 
irritation and mav give n c to severe parovvsms of cough Such sudden 
changes when found to exaggerate coughing should be avoided as far 
as possible The pulmonary congistion caused by mitral disease is also 
productive of cough, and may occasionally be present as a complication of 
tnbercnlosis 

Two varieties of couch honld he carefully differentiated first the 
dry, hacking unproduelnt cough, out of all proportion to the amount of 
expectoration and second the loose easy jiroducfiie cough which sue 
coeds with little effort in raising the more or Ic s abundant expectora 
tion It 13 important wlien considermg treatment, to make a distinc 
tion between these two sinee the first is uniicces*arv and harmful while 
the ccond is of benefit in ridding the respiratory tract of its collected 
secretions \ little quo tioniti^ or observation of the patient will soon 
cuablc the phv iciaii to detemiino to which of these varieties the cough 
Uloug*, and so tc fonn an opinion as to the dc«irabilitv of attempting 
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din^jiifstic ftul Iin** Lotn employed Once ft^snrol Ijc fhen follow ibe 
pTliciit at rejfiiliir uiftnal**, alun^a watchful for the a^mptoin or aipi 
that Will clnufjO Ina siiapiPion of disease to a conMction of its prcspnce. 
Protected h% eurh \i^ili«ct he iim\ safely proct‘od to rcamnge the pa 
ticiits Inhits of life Ihe \ariatioii<i that ini> 1)0 tmplo^t•d are endive 
\inoii^ others iiin\ U inentionod shorter hours of work, brief periods of 
rest durni„ tlio da\ and in the. late afternoon, to bed imnicdiateh after 
dinner fne nights during tho week, weekends spent in Ixnl, short racs 
tions from work spent thuflv ut rest Ihe proor'im should he arranpi-d 
h\ tho phtsieiaii and pilient *iiid after adopitinn should 1 m. rigidh fof 
lowed llic prognin will i>t \aried, that is, inndc more rigid or relaxed, 
according to the impnncinent that ooours. Tliat the plan mas be followed 
Iw sueceas the plixsician imint gitc hi9 onlcrs spe'cificill^ in writing h‘ 
all of m> experience I hate neitr seen n patient bciicfitcil to the 
degree b^ such loo o adtiee as “\oii mint go slower and get more rest, 
whereas I h i\o seen the greiiost benefit result fmm the Bimple«t readjust 
ineut of Ining habits definiteh and exuicrotcK eiijoined and faithful!^ 
cirned cut. 

It bus often been end that tiilKreiilosis trcitmcnt can eiiccced onlr 
when the pituiit has enough brains to profit b\ ndrice oiid enough monev 
to put It into ppictioe I hei-t is nmtii Inith jn this siMiip fo carr) on 
fflithfullv through long xc'tps of tnatiiMiit requires dotennination and 
courage and cheerfulness to a high degree A rci^oiinblt. mcanire of 
iiitclligeneo is iiccessir> to coinjirchend the mm and purpose of 
ment and to draw support from this imderstanding At the same tiiw 
enough lnone^ imist bo at Inud to n«siiro the ncce8s'l^^ comforts demanded 
b\ treatment and freedom from financial worre and care ^Vithout tnw 
much ^lOIlc^ tho treatment of tuberculosis is luifortimatclv scldim succe * 
ful Improeemcnt at the gnimtonum is almost ccrtaiiilj followed ^ 
relapse if the patient returns (o conditions under which it is impo ^ 
to follow the iiistrnctioiis there learned 

Svmptomatic Ti fctmfm 

As wo liaie ilrcadj- seen, }t cm hardh be xulTicicntl.v emphasized that 
tho mam reliane< in the treatment «*f tuhere.u)o'»i3 mn«t be place on 
hygienic niea<»nre*« As ii gmiral rule, when the piticnt is treated 
frc«h air, a wholesome diet, properly nguhted rest and exercise, a 
symptoms will soon be greatly ameliorated or disappear entirelj In 
cases no cspccnl treatment of symptoms is necessary, and 
better without anj such In other ca*>cs, however, it mav be found 
one or more of the symptoms or complications of the disc iso is particu 3 
exa"gerited or umisually persistent, or even of the nature of i distrcssm 

cmcr5,enc} IiUh tcendaii^crt}ielifeof thepatmit In these cases cspeei 
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Local Measures — If the above measures arc ;msucce«sful, recourse 
should next be had to local measures for aliasing the irritation in the 
respiratory tract Small quantities of demulcent 8ubstaEce« such as 
mucilage of acacia, glycerrhiza, slippery elm bark Icelind moss, or the 
old fashioned linseed or flavseed tea may be tried Men tholated Jgzenges, v 
allowed to dissolve m the mouth, are sometimes of value ill such rem 
edios should he u ed with moderation lest thev upset the digestion Milk, 
possesses demulcent properties, and often sips of hot milk will accom 
phsh as nitich as auy of the above-mentioned drugs, and with no damage 
to the digestion Spraying the throat with a 2 per cent solution of 
menthol in albolene is sometimes efficacious Any of these remedies may 
be found to give great relief when the source of irritation is m the pharv n't 
or upper part of the larynx Wlien it is lower down they are valueless 
In such cases inhalations may accomphab the purpose A very sitisfac 
tory one is the following 

Creosote (beechwood) 

Slenthol 
Oil eutaljptus 
Tinct benzoin co 


C per cent 
2 per cent 
12 per cent 
80 per cent 


A teaspoonful of the mixture should be added to a pint of boiling 
water in an inhaler or croup kelll© and the vapor inhaled Or the fol 
lowing may be usid in the same way 

Pr 

Creosote 

Tinct benzoin co 

Oil terebinth ua 10 cc Suss 


Continuous inhalation of vanons dnigs by means of a Too mask, or 
one of its modifications has been warmly recommended bv some authors 
and may be tried if other mctliods fail to control the cough Creosote 
IS probably the best drug to use for this purpose 

Some patients seem to obtain relief from counterirntation over the 
trachea or bronchi Tincture of todm or a mustard plaster may Iw tried 
m this wav 

^edahie Drugs — If prophylaxis suppression and local mcisurcs 
fail to control the cough sidativc drugs become necessity The liann of 
violent exhaustive cough certainly outweighs the harm such drugs may 
do There is little objection to their use in fur adv meed ca^e* hut m 
early ca'ics they should be u cd onlv when other measures fail They arc 
of especial value in the severe paroxvsms of coughing occurring during 
the night and preventing sleep ksbasbicn mentioned above, thev may 
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to suppress It In gtncrnl, it ma^ l»o slid that the dner and mon no 
productne and more >1010111 the WMigh tho inorc actuc should be the 
means taken to present it It is a most imiHirtnnt point that l!io»e coughs 
>\hich iiecessitito n tonstdornlilo cxponditiirt of cncrp> should hi some 
menus or otlier bo controlUd If simple measures will suffice, so much 
the better, but, if not, then pedntne drugs are tlie le««cr of two mis and 
eliouhl be rcsortofl to 

c ina> for comtmtiioo make four elnvts of the means at our dis- 
po«il of controlling coUph (1) pniplixlactie, (2) suppression, (3) local 
nuisuris and (4) seilatue dni,^^ 

Proiihyhiclie Mcaftira — Du patidit should lie mstnictid to avoid 
tho t acts whnli b\ cxperieiico lin\o been found to provoke ■severe cnnah 
loi much or too violent exiitKc mi' It a ejii t c'»pt'Ciallv if earned to 
the point of breathle«"im‘»» l^iid tnlkiiij, hiiglung or singing ma' bo 
fartoM Getting ehilhd, ixposurc to severo wind** a sudden change from 
brt ithiii„ v\ inn air to cold mr — an' of tlie^t mav be found to ewite 
pirox\«ins of e-ougli and if o, should lie uvoidcd I he coii^h produced 
1)\ change of po ition has been imntioiied Inhaling dust, smoke, or iw 
tating vnjxirs of aiiv kind is apt to Ik. n cau«( Jobicco smoking conies 
under tins h( id and mav liuvetolK forbidden I «pocinlh aminvingi*!^® 
coUgh tint comes nftir taking food, some times provoking vomiting 
hot drink, sliortlv btforo me ils, u soft, non irritating diet, the thorough 
mi^ticntion of tho feiod, and cart in not overloading the stomach niw 
overcome the difiitultv, but ocensioimlK the vomitin^ is «o ptrsi tent a* 
lead to nulnutriticm, and m such tn««8 a "oilative, proferabh codeiu or 
heroin, must bo given shortlv Kforc the me il 

y Suppression of Lotujh — This is the most imi>ortaiit of all points lu 
the treatment of eongli TIio pliv«icinn should explain to the pitient that 
all hard couching is not cuilv uimece*snrv, but is positivclv harmful, an 
should urge and insist that, bv forte of will jvovvir, lie refrain from cougi 
ing until nlxolutelv eonipclhd to do so Ilns rexjiiircs a somcwlnt ua 
pleasant effort at fint, but tho piticnt who persists in refusing to 
to the impulse to cough will soon be revvanled bv Imdtng that the impu ^ 
becomes muth less, tiuit the eoiigli is tvilv eontrolUd and that the 
toration, when rcadv to come up, wilt do so with little effort The '^rv 
net of coughing, bv increasing the irntvtiou in tiic respiratorv tract, m 
creases the necessity for coughing and a vicious circle is soon form 
\ convenient analogv for explaining thin to the piticnt is that of the mos 
qinto bite If the desire to scritcli be eoutrollcd for a few minutes, tie 
irritation and inflammation snlnide but, if the desire be indulged instea 
of relief there is m aggravation of the condition In this matter of 
pressing a cough then me various little cxpcelients that maj help A 
long, deep breatha, or holding tlie breath, may bo tried Sips of c® 
water or bits of ico arc often efficacious 
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dread of a fatal outcome all these can hardlv fail to have a depressing 
effect on the patient In no other symptom or L%tnt is the role of the 
physician so important or his pre&enec so necessirj Much depends on 
getting the patient quiet, both phTsicalh and mentalh, as soon as pos 
Bible It IS remarkable how soon a hemorrhage will sometimes stop as 
soon as the patient s mentil anguish and intense anxietj are put to rest 
hi the presence or reassuring 'uords of a calm, self pos es cd ph^ sician 
or nurse 

Hemorrhage vanes all the way from a blood tinned sputum to a loss 
of blood so excessive that the patient succumbs in a few minutea The 
casts of blood streaked sputum require no other treatment than the re- 
fraining from exercise until the sputum ts clear and the prophylactic 
measures suggested liclow Ml cases m which there occurs a spitting of 
pure blood should he placed m bed and treated m accordance with their 
soicrity until the blceduip, has ceased, and the danger of recurrence is pa t 

The first thing to be done in case of hemorriia,,c is to get the patient to 
bed He should ho flat on his back a pillow may be placed under his held 
if more comfortable, and his heul turned to one side to facilitate the 
expectoration of the blood He should not be sllowed to talk or to iiso 
lus arms, or to raiso his head m order to expectorate, but tlio attendant 
gliould hold a busin or sputum cup to «atch the blood and should wipe it 
away with puces of gauze or hntn as it oceuinulates in the mouth of the 
patient 

If the patient is fri^ihtened or nervous tlio phvsicinn hould cndeaior 
in esers possible way to rcjssiiro him since nenousnc«s and crootirn rii c 
blood pressure and thus aro a contributory cause of hemorrhage Unless 
tins 18 sufficient to accomplish the purpose morphin should be used with 
out hesitation It is best gi'vn hypodcrmaticillv in doi>c8 of ^ to gr 
(0 008 to 0 OIG gm ), and msv he repeated if necessary Besides quieting 
the patient and reducing Wood pns«ure it also has the nluable effect of 
allaving the cough which is a dangerous factor 

\n ice-hag applied over the heirt also hna a good effect m quieting 
the heart action and so reducing pnssure Some nd\i t the application 
of cold o\er the supposed site of the bleeding %c« el As this is a point 
usually impossible to determine since it is decidedly dangerous to attempt 
any but the most superficial examination while the hemorrlnge is in 
progress the racnsiire is one of sen doubtful efficacy 

Various drugs have been adiocited ouU a few deserve mention Vs 
hemorrhages tend to stop spontaneously as non as the decreased quantit' 
of blood in the vessels has lowered the pressure and shortened the coagula 
turn tune it is hardly accurate to xttnbntc the favorable result to the 
particular drug u«ed at the time Va a routine measure the u e of drugs 
except morphui for controlling pulmonary hemorrhage undsubtedly docs 
more hinn than good Salt is a houscdiold remedy, hut there seems to be 
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l»c «eniccabIo in (ho porsistuit cases of cough accompanied b> romit 
ing In ciecs complicated L> lanngcal (til)orciiloiis tlu\ should be re- 
sorted to ns the lessor of two cmIs, tii order to saic the lamix from tie 
8c^crc wear and tear producnl b\ coughing Vfter hemorrhage tbev 
should be used without hesitation when there is auj (cndcuc> to raelm" 
coUp,h Of tlio drugs to be ii«ed codciu, from Ytt to y_ gr (0 OOS to 0 05'’ 
gni ), or heroin, gr 1/24 to 3/C (C 00 Mo 0 010 gni ), are mo t satidae 
tor^ hither one, if eontinueil \cr> long, will lose its cfTcct, when tie 
other nlfl^ lie suletituted Ihe elixir of liciuin and terpin Indrate in 
tc ispooii do es IS more eflicieiit in «onie ci«<s Severe piroxvsms of con i 
cvidcnth wippiiij, the patient’s strength and tlirowing Mohnt strain on 
tho heart and ciixulnttoii, tna\ lx controlletl h% a few inhalations of chloro- 
form Onl^ m moribund cases, and when all other incanircs fail, 'hould 
morphin bo u«ed os a reined} for cough, on account of tho danger of 
fonning tho habit. 

Expectoration — Chatigis m (ho aiiioiint and charnefer of cxjiccffira 
tion offoixl an oxecllciit iiwlex ns to the progrc«s m the lung lesions If tic 
lung coiulition is unproMiig under lisgiomc trcitmeiit, there, is usiialh a 
considerable detreu < m the amount of cxpcetontioii Ordiuanh no 
cspocud inoaourcs should be taken to reduce tlie amount If »t la cxeissuc 
or IS incrcasiii.. it is iiiml\isablo to allow the piticnt cxerci e In w® 
of a stieks, thick, tenacious sputum, dillicuU to rai*e, it lna^ bo ndiissilc 
to use expoctoraiit nu isiiros A glass of hot water-is-sometiinisjcr’ 
elTectual I ithcr of tlie atoum inhalntioiis Jiicutioned under (ho trcJt 
mont of cough tma be tried for this purpose, often with inirkctl 
Of drugs, ainmonium chlond, gr 5 to 30 (0 3 to 0 Go gui ), proba ' 
the best Its uso alone should not be long continued, on account of c 
danger of causing gastric disturbance Profuse expectoration maj be m 
Bomo cases caused b^ sccondarj organisms. In these cs«cs creosote or 
oue of its dorieatucs will aomctinics be found to lln^o marked value m 
les-seuiug the amount of the expectoration It is best gnen well sh cu 
m an ounce or two of hot water, about an hour after meals Small do'cs 
(1 or 2 mmnns — 0 00./ to 0 320 gm ) should be used at hrst, and tiiw 
increased a drop or two at a tunc up to 10 or 15 drops three times a 
The heroic doses sometimes adtocited are to be coiidcnincd Large oscs 
have a tendenev to upset tho digestion, and this counterbalances any po® 
sible benefit as a pulmoiinr} disinfectant It is best to discontinue « 
drug at once , later, perhaps, to resume it agun with smaller doses, J ® 
patient complains of its causing digestive disturbance Numerous deriw 
tivcs of creosote have been introduced, guaiacol carbonate, creow a , 
gomcnol, etc , but the} seem to have little advantage over the pure cn»«o ^ 

Hemorrhage — This svmptom is the hile notr of both patien an 
phjBiciau The suddenness of onset the sight of blood, tho choking 
sation, (he inaccessibilitv of the bleeding vessel to direct treatment “ 
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dread of a fatal outcomcj all these can hardlj fail to hare a depressing 
effect on the pitient In no other SMnptom or event is the rile of the 
physician so important or his presence w neic'-sar^ Aluch depends on 
getting the patient quiet, both physically and mentalh, as soon as pos 
sible It IS remarkable how Bion a hemorrhage will sometimes stop as 
soon as the patient’s mental ■mguish and intense anvietv are put to rest 
b\ the presence or reassunng words of a calm self possessed phvbicim 
or nurse 

Hemorrhage vanes all the wav from a blood tinged sputum to a loss 
of blood so excessive that the patient sticctimbs in a few minutes The 
cases of blood streaked sputum require no other trcitment than the re- 
fraining from exercise until the sputum is clear, and the prophylactic 
measures su^ested below kll cases in which there occurs a spitting of 
pure blood should bo placed m bid and treated m accordance with their 
seventy until tbi, bleeding has ceased, and the danger of reairrcnco is past 

The first thing to be done in case of hemorrhage is to get the p iticnt to 
bed Ho should lie fiat on his back a pillow mav be placed under his head 
if more comfortable and his head turned to one side to facilitate the 
expectoration of the blood lie should not be allowed to talk or to use 
Ills arms or to raiso Ins head in order to expectorate but the attendant 
should hold a basin or sputum cup to catch the blond and should wipo it 
awav with pieces of gauze or linen as it accumnlitos in tlio mouth of the 
patient 

If the patient is frightened or nervous the physician should endeavor 
ill every po sible way to reasauro him since ticrvousness and emotion raise 
blood pressure and thus are a contrilutorv cause of hemorrhage Unless 
this IS «ufficient to accomplish the purpose morphin should be used with 
out hesitation It is lust given hjpodcrmnticallv in doses of % to Vi gr 
(0 OOS to 0 01(j gm ) and niav Iw repeated if neve sary Besides quieting 
the patient and reducing blood pre sun. it also has the valuable effict of 
allaying the cough winch is a dangerous factor 

An ice-bag applied over the hcirt also has a good effect m quieting 
the heart action and «o rcducin,, pnssurc Some adiise the application 
of cold over the supposed site of the bleeding vessel As this is a point 
usually impossible to determine, since it is decidedh dangerous to attempt 
any but the most superficial examination while the htmorrhigo is in 
progress, the measure is one of verv doubtful cfficucv 

\ ariows drugs have Kvn advocated only a few de‘>crvo mention As 
Imnorrhagcs tend to stop spontaneouslv as soon as tin, dccreisi>d quantitv 
of blood in the vessels has lowered the pres«urr and hortened the coagiila 
tion time it is hardlv acturale to attribute tho favomblo result to the 
particular drug u«cd at tho time Xs a rontine measure the u e of drugs 
except morphin for controlling pulmonary hcinorrliage iindouhtedlv does 
more harm than good Silt is a household remedy, but there seems to be 
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1^0 ron«ou for it^ niul it inn excito pntnc disfurbaiirc Intrarcnous 

''"injiLtion of 5 to 10 c c of a In]M rtoiuc suit solution (10 per ant) m fomi. 
eases IS (fTictnt, nppmntU men isin^ tlie congulalnlit} of tlio llcvxi 
1 fpOt and adrinnlin, from tlio fact tlint tlle^ are known to control llmo^ 
rlnijjo m otlnr pirf^ of tlit Ikh 1\, lia\o ban advocated The evidincc 
olfind 111 support of iitbcr is Imrdlv convincing llofli of them rai^c 
jirc sure m tin svstimic anil «© indircitU in tlio pulmomn circulation, 
exnitlv the tiling to Ixi nvuiiUH) if tlic clotting is to take pha In ca <3 
of continued slow oozing of small amounts of blood tlie^ do at times appear 
to bt of valiu 

On the other bnnd, tin lalntci, or pressurt* ralnccrs, do iniluence 
some eases favor iblv It is well |o ciiiilnd llu ir adminisfn tion bv WixhI 
pressure (stunatioiis at free|uciit intirvals If the pn sure, falls l"-lo\r 
120 inm the} thmdd 1* (lisfoiitmiieHl At fho lieginmin, anivl nitnto 

19 of the gri'-ifest value on noamnt of the rapidif} of its netion A pe-td 
of nmvl nitrite should 1* broken in a bamlkerchiif and mhilcd, if the 
puUo feels linrd Since its action is ns tninsitorv ps it is rapid, it shetiild 
bo fedlowal bv nitru^lvceriii, gr 1 / 100 , or soelium nilrife, gr 1, of which 
the e iTats are of miieli longer duration Die do«emiv be repcital I'tr' 
three or four hours if the pressure still remains liigh I rvthrol fetra 
iiitniti gr t/i to 1 often acts Ik Iter than either of the above, and in 
miiiv pitients seems less apt to caii«< gistrn disturbince and 
Qchc 

It 18 also advisable, in tlie ea«e of continued or repeated hcmorrhape’i 
to Jinko a detenninntion of the eoagiilafioii time of the blood If this 
IS much pmlonp,ed, which happens hut mrelv, calcium lactate, gr 15 to 

20 (1 0 to 1 T gm ), slionld be r,ivtn tlmo times ii dnv Ciehitm, cither bv 
mouth or suhcutaiieoiislv, has also l«crn neeimincmlod Ilor-c scnira, sun* 
ciitaneouslv in doses of from 20 to lO cc, is ■ointtinus used with the 
sarno ohjo-t in view It inav give nso, however, to disagreeable skin 
cniptioiis or ether an iphv lactic plieiioineiin, especiall} if tlio do«cs are 
repeated 

f In severe heniorrhnj>es tho application of ligatures to one or mort o 
tho limbs 13 a iiunsurt worthy of trial The ligatures should 1)0 tight 
enough to restrict tlio venous, hut not tho arterial, circulation In rtloi* 
iiig them one should bo canftil to allow a considerable interval after the 
ninoval of each ligiture, in order that too great a quintit} of blood inaj 
not ho admitted into tho circiilntiou at oii« 

rollovving a severe htmorrlin^^e notlnii^ should ho given by mouth for 
several hours except a little crackid i«, or ocnsional sips of water i 
there IS thirst As long as any hicaliiig persists the diet sliould he re- 
stricted The greatest danger seems to bo m overloading tho gastro* 
intestinal tract with cither fluids or solids, and so throwing an evtw 
burden on tho circvilation Tho most rational plan would seem to ho o 
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dituini li proportionate!} the quantities of both fluids and solids that con 
Btitute the patient 8 ordinar\ diet, the amount of restriction varvinj with 
the seieritv and persistence of the hcmorrliage It is better to allow 
small qmntitica of food at more frequent intcrvils rather than to give 
an} large amount at one. fe&ling \lcohol, tea and coffee should he 
prohibited 

It i& important that the bowels be kept frcelv open \ lolcnt purging 
on the other band, miy be harmful on account of the frequent strain in 
the act of detecation Laxatnes such as cascara, compound licorice 
powder or a pill of alom, str\chnin and belladonna, may bo given each 
iii^lit and encmata u td if tliesc arc lUcfFectual 

According to Billincs emetm hcdrocblorid gr VI to 1, given hvpo- 
dermaticall} has been found to stop hemoptysis It mac be repeated in 
ionr hours Tho jnodiw ojierondi is not knoavn, but the result is lerv 
satisfactory 

As to the after treatment of hemorrhage this will van much with 
the 801 ent) of the ca e After a mall heraorrliaj,e that is to av one 
or two mouthfuls of blood at the outset, the patient should alwajs be 
kept in led for one or two dajs and then if the sputum is clear and 
temperature normal, ho ma\ gradualh be illowi d to resume his usual life 
After larger heniorrlngcs he should be kept in bed and under close ob er* 
ration for several days llie greatest danger from hemorrhage is not the 
anemia and prostijtion from loss of blood but the clniice of the extension 
of the disei ed irta or c\en tho prodnetion of a pneumonia from the 
blood aspirated Symptoms of such a complication hould be carefully 
watched for nsc of Umperature toUfiwnip, hemorrhage is not at all 
uticonimoi! and ii probiWv due to ab orption of blood Such n tempera 
turo should subsult within a few dns. and my persistence of it should 
had to the siispieion of nnewed atti'Uy of tho tubereiilous process 
llithont such a complicatun the lo s of llooel even from a lirgc hemor 
rhago, IS soon repaired and m mauy ca cs tho patient seems none tie 
wors( A tonic of iron or ar mu or «tmU do cs of strjclmm may be 
of service during this «ta^e of repur Immediutelv following Urge hemor 
rhagis if there arc syniptoma of diock from lo s of blood, salt solution by 
rectum or Utter bv livpodcmioclvsi should U administered \\ithpa 
tients subject to hemorrliigc much mav U done by prophjlactic mca urcs 
Such patients sliould avoid am violent excrei i loud laughing shouting 
or singing Tn citTcc or nUslinl licuM bo used apannah if at all 
Overloading, the stoni It h or in fact exce 'csofoiiv sort should be avoided 
On the nppciranec of Hood tnaked sputum such patients sliould go to bed 
and remain there until nil tnieis of blood have di ap{>carcd 

Gastrointestinal Disturbances — The e arc common among tulicrcu 
lous pitunts though becoming h s so as Uio practice of forced fctdin"’ i 
nhindmctl Jfo t jnticnts still hold more or Icns finniv the conviction 
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lb'll “‘Jtnfbng'’ is an C'«cnlinl in the uirc of tubortulosis So firah las 
this notion become rooted in the minds of the lait^ that the phisician 
^^lth inodeni diitctic ideas is apt to mi'ct mth eonsidcr'iblc opposition, 
open or etret, when lie attempts to enforce tlitm UndouhtedU inanv of 
the stniiiacli and inttMinal SMiiptoms coinplunuil of hi patients an due 
to such ‘stuflin^,’ (itlur in the pist or present \iiorexia flatnUnce, 
constipition iliirrhci nail ni, and loinituip, or nWoiniinl pam arc tlie 
simptoms most coininniih nut with ^\hcll a pitiint pcrsistintli com 
pi ims of one or more of these s\'mptoms the first important point to de- 
termine is (ho iiiitnre luul nniotmt of hts dtc{ 2 ho methods for doing thii 
and the projitr dl(ta^^ for tiihcrttitnus psticnts art considired c! cwliere 
in this article If tht ji iti< nt la found to Is greiitU evccediii" this nor 
nnl requireiiKiit, u simple ndiitlion of tht amount C'ltcn will ofttii cliar 
up the sAinptoms \u ext«*'Sof pmtcid ticn fliinigli the total anuiunt of 
food be not in CTct « is often pnalnetm of gnstro-mtestiiuil disturbance 
In this case the pitunt should be iiistnicted to cit more carbolndnitt and 
le'S proteid, or, in phiutr wonls, mow cereals, bread, and vegetables, and 
less meat and ‘soimtimes n patiint will bo found to bo eating « 

ccssiveh of one pirticular article of foosl, cspccialK milk or ej.g8 orniest 
md in such cast a simple curtailment of the amount of tht c articles 
in IV bo found sufliciciit If after these corn'ctions in the diet sympfonis 
still persist, a more serious impiirmcnt of digestion or possible orginic 
lesions in the intcstiiica should bo suspected Of the various tests which 
have been propo ed or iisid for testing the iiifcstiiial functions, the mo t 
satisfactorv is tint of Adolph Schmidt SimpK stated, this method con 
sists of the careful cxamiiintioii of the feces obtained after a test diet 
The test diet used at the Ixiomis Saiiatonum modified slightU from t e 
one described hj Vhinidt is as follows 

Breakfast — One soft boiled egg, two slicis toast viith butter, one 
bowl of oatmeal, strained, VMth sugar and cream, one glass milk, one 
cup coffee (if desired) . 

Dinner — OiiiM^unrtcr pound fiiulv thopiied round steak (slight^ 
broiled) , one-half pound ma htd potitoes, two slices of bread or toas 
with butter one or two glas cs of milk 

Supper — bunt as hnakfast . 

This diet IS easilj digested bv normal persons, furnishes a 
number of calories to meet the nutritional requirements of the bodj, 
contains tlio proper proportion of protcid, fat, and carhohvdrate 
diet is given the patient for three daje, or until cerfun that the 
are coming from it It is well to give a charcoal tablet with the 
breakfast, note the tune vrhich elapses before the black appears m 
stools (which furiiislies a rongb estimate of the mobility of the gas r^ 
intestinal tract), and then to continue the diet until the black has 
disappeared before stltctiug a specimen foi examination Ihe stoo 
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first cTamined macro®copically for mucus blood, pus, parisites etc., and 
then a small portion finelv ground m a mortar is pre^.ed between two 
ghss plates and inspected for an\ abnormal constituents or undigested 
food remains Normal stool from fbe test diet should bo homogeneous 
with no rtmams of undigested food In abnormal conditions one may 
detect after a little practice conncctne ti sue, muscle, potato or fat re- 
mains or mucus flakes Next, a microscopical examination should he 
inadt, by wbicb the macroscopical is confarmed and undigested muscle 
fibers, starch cell>>, or fat detected A few chemical tests should al o be 
made that is the reaction to litmus the sublimate test for bilt and the 
incubator test for gas formation In the latter te«t a small amount of 
fcccs IS placed in a special firmontation tube allowed to incubite at 
37 C for tweiita four hours and then inspected to determine the forma 
tion of gas Gas formation unU«s aery slight is pathol igic It maa be 
duo cither to putrefaction or to fcrmentatiou changes If the former the 
reaction avill haae become more alkaline if the latter more acid than it 
was QTiginallv Fiualh smears should be made and examined for tu 
bcrclc bacilli 

Ba folloa iiij, this method carefulla aery yaluable information can be 
obtained as tu the nature of (he digestixc disturbance 1- ntcntis or colitis 
may bo diagno ed by the presence and character of mucus or pus. If 
thcac lesions be tuberculous there aaill usually be found large numbers 
of tubercle bacilli in tho mucus or throughout the stoul k diagnosis of 
intestinal tuberculosis should not lioweaer be made on the presence of 
tubercle bacilli in an othennse normal stool since there is alwaas tho 
possibility that they mar haae b»tn <»aaalloavcd or eaen that they ma\ bo 
non pathogenic acid fast oiganisms 

Functional disturbances of digestion may also he diagnosed aaitli the 
aid of the diet Uudigis(cd conucctiac ti sue remains arc hild ba bihimdt 
to indicate impaired gastric digestion This diagnosis may bo confirmed 
ba the u«e of the stuniach Uibc for gastric anxUses Vdmimstratioiv of 
dilute hydrochloric acid avili often inatenalla help this condition 

Intestinal indigistion is to be diagnosed arhen an excels of fat mn«cle 
fibers or starch is foniul k fcrmentaliac inU tinal da pcpsia is not nn 
eomnioii ninniig tiiUrciilous paliints slioaiiug it elf cimieilla ba the saTup- 
toins of fiatuUnce, colicky pain , and often diarrhei and in the feces 
examination ba the pn enct of stanh granules (recognized imcro'copi 
cilly In their reaction aaitli lodm) acid rcaetioii and gas formation. 
This form of indigestion can often be matcnalla Ixucfated by giving a 
carbohadnitc-fnH. diet for a feaa daa folloaved ba a gridnal return to 
a normal diet or to one in avhicb the carbohydrates are restricted 

Insutficiency of proteul digestion in the intestine is shown ba the 
pre cnee of inu«cle fiber* sometimes as«oci3ted al<o aaith putrefactive 
changes. Uitulene* and durrhea may al-o U present in this form Tins 
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lint IS an C'^ential in thi uiri. of tiibcrtiiloais So firah Las 

this notion Iioconie rootc<l in tlic minds of the lait^ that the pln-'ician 
mill niodeni dutitie idi n is njtt to meet mtli considerihle opjvwition, 
open or eotret, witcit he att<«ipfs to enf<«t*c (hent UncJoiihtcdli msnrof 
the etoimch ftiiil inKMiinl sMnptoins coinphiinnl of li\ piticnts arc due 
to «iuh tnflm^, inlur in the pist or pre int Anorexia flitiilcnei, 
eoii'-tipitinn, di irrlic i, ii in t », and lomitiiif;^ or iilKloiiiinal pim are tiie 
sMiiptonis ino t i'oiniiion!\ nut with ^\hcn n pititnt pcrii'«Untl' oim 
plains of OIK or iimrL of tin p FMiiptoms the fir«t important point to dt^- 
tcnnino IS the nature and aiimniit of his dut 1 hi method for doing this 
and tlic pnijKr dietarv for tnhcmiloiis pstients nit considircd d cohere 
in tins srtult If the ptinnt is funml to lie itl\ cxeciHling tins non 
mil rwjummint, ii snnph rcdintnm of tht amount citiii Mill oflcn ehn 
lip tho i>\niptoms An exit s of prnti id, e\tn llioiigh the tot il anio'int of 
food Ik. not in excess ofUn prodiielivt of pislro mtistiinl di tiirbanco 
In this cast tho pstimt slioiih! Ik* ni<tnicted to eat more carlolndrolc and 
loss protcid, or, in plaintr Mortis nion cen ils, bread, and tcgital>le«, and 
Jess meat and Oenrs Soimtinns a patient will l>e found to l>c eitinff ex 
ccssiteh of OIK pirticular article of food, espciinll^ milk or eags or meat, 
and in such ca«i a simple curtailment of the amount of tin so articlis 
mat lio found snlhciont If after tlK*se cotn'ctioiis in the diet stmptoras 
still persist a moix serious impnirment of dip-siion or possible orpinic 
lesions in (he in(cs(iti<s should be siispocfed Of (ho tarions tests mIiicIi 
liate boon prop»i «l or u id for testing the intestinal functions the mo t 
sitisfaotort is that of Vdolph Jxlimidt ISimph ststeil, this method cou 
sisfs of the cireful examination of the fecis ohtnuicd nflir a te»t diet 
The test diet used at the I>oomis feniiatonum modified slighth fmm the 
one dcvrihed hv iwlnnidt is as folfoMs 

Urcakfatif — One soft boiled <pj-, tMo slices toist with butter, one 
boMl of oatmeal struned, Mith sugar and cream, one glass milk, one 
cup colToc (if desired) 

Diiiiur — t)iH*-qunrfer pound fiiiela chopjxid round steik (sligt^ 
broiled) one-lnlf pound nia heil jwtatots, tMO slices of bread or toa 
Mith butter, out or tMo ^.lasses of milk 

iSu/>/>or — tMiiiL ns linakfnst . 

Tins diet IS cisih digested b> normal persons, furnishes a sunieica 
number of c dories to mett the nutritional requirements of tho bodi 
contains the proper proportion of protcid, fat, and carbohadrate ^ 
diet is gnen the pUicrit for three daxs, or until certain that the 
arc coming from it It is M'dI to gixe a charcoal tablet Mith the 
brcikfist, note the time xrhich elaps>cs before the black appears ‘ 
stools (whuh furm lies a rough estimate of the mobility of the 
nitcstimd tr ict), iind then to continue the diet until tlio hhek has cu irt 
di appeared before cUctin^ n sptcimtn for examination Hit sttw 
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treatment When the Bjraptoms ire pronounced and persistent, however, 
there IS little to be hoped for, and pallntive treatment is all that is left 
us A soft diet «onietimes gives relief Some patients seem to do better 
on a diet in which the fluids are restricted Prints and green vegetables 
aro apt to cause distress and may have to be prohibited In mo t cases 
one diet seems to be about as good or as bid as inotber, and there is no 
harm in allowing the patient to have whatever he desires. Ichtlioform, 
best given in capsules in doses of from 5 to 10 gr three or four times 
a diy sometimes affords relief for a tune Bi muth often relieves the 
svmptoms eomewhit, hut for the mtense and constant alidominal dtseom 
fort characteristic of these eases opium usually furnishes the onlv meins 
of relief Colonic irrigations with silver nitrate (1 5,000 solution) seem 
to have a palliative effect ind may be tried 

Fever — Soo Mamgcment During ‘'ti^.e of \ctive Process 
Night Sweats — Like fucr these are a svmptom of toxemia Tho 
treatment should bo directed against tho cause instead of tho symptom 
As a rule thev clear up as the piticnt a condition improves without other 
treatment If severe and persistent there are certain pillntive measures 
which may reduce the sweats and mikc tho pitient more comfortable 
It is important that tlio covering bo not loo luaw Flannel night 
clothes should bo worn and onlv sufhcicnt blankets to prevent chilling 
A thorough sponging with akobol 50 per cent or vinegar and water at 
bedtime 16 a help A cMd compress to tho (host is sometimes effectual A 
glass of cold milk on retiring or when awake during the night seems use- 
ful in certain CQ<e8. One or two tca^poonfuls of whiskv or Inndv miy 
bt added to the milk or given sepantcly at bedtime Of other drugs 
camphoric acid lo to 30 gr (1 0 (o 2 0 gm ) given at bedtime mav be 
tried \troptn 1/200 to l/KM) gr (OOOOj to 0 001 gm ) best given 
hvpodormaticallj is tho most cffeitivc dnij. ond mij be us«l m evtro 
svicats in the late stages It often cuim.3 an unpleasant drvncss of the 
throat, and care should be exercised in its use 

Dyspnea — Ibo diortiii s of l« ith o«i exertion oftin complained of 
bv patients who have been for soioo time on littlo or no exerci«c is of 
small moment, in the ab«eiict of otlur svraptonis, and usiiallv disappears 
as the exercise is gndiiallv increased and the heart muscle thus restored 
to its proper tone 

In advanced casc« espcemllv of the fibroid tvpe dyspnea mvv he a 
distressing feature and is Ii< rc pmbablv due to lack of siifccient fiiuction 
atm,, lung ti siic Since tin. lung tissue cannot be rcsforol, there is no 
euro for it Tho piticiit should Ikj warned a., mi t anv overexert ion 

Tho piica duo to extensive pleural adhesions often improves under 
grndintod oxcrcist That dm to a rapidlv developing effusion or pneumo 
thorax sboiil 1 have tredtmeut directed toward tho e complicntioiis Occa 
sioiiallv attacks of true bronchial asthma an c in tuberculosis, and hero 
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tjpo cnn bo boncfitcd b\ a d>ct in vliicli llio proteid js restricted ifcit 
should be ii«cd ^cr^ fipiri»j»l%, if at nil, and the jirotcid nccc« ir\ to mam 
tun nutrition tahin in (In form of milk and ^ogctahlo prottids Lactic 
acid Intilli, in the form of buttermilk, ore also of value wliin there 13 
putn faction 

If tlioron,,h fects and ftnitin>b tests are Jic^pitiie, 1/ abdowmal cjanii 
nation rtvnis nothin^ nhnoniinl, if a diet proper as to quantity and com 
position IS hciiij, taken, and vet, 111 spite of the nppirtiith normal con 
dition, the piticnt contimics to complain of sMiiptoms nftnlle to the 
digestive tract, then the trouble is in all prolnbilitv pnrtlv mental V 
thorough expHnnfion of this fact should be given to the patient, and then 
cverv effort inide to get his attiiition awiiv from the digestive tract 
Drugs should not In. ii«cd in this condition, as thej sene to keep the 
attention ou the digestion 

Anorexia— This svmptom, so common in tuberculosis, is probahlj 
duo to tho toxemia of the dt en*e As the latter is reduced under treat 
meut the appetite usiullv unprovos git itiv \ bitter tome, such as 
voinitn, strvchmn, or gentian, Kforo imals, or small do«cs of alcohol 
m the form of wine Ixxr, or alo with (he mcih, will often stimuJsfc s 
flagging appetite ami onillc the piticnt to consume a iiomnl quantity of 
food If tho anorexia and ropiipi iiieo to focal arc so great that tlio pjtieat 
can cat verv little at one time, it is well to give frmpicnt small fccdiBgSj 
ono even two hours, for iiistAiice, of easily swallowed food*, such as 
milk, raw eggs, Ixef juice, olbiimm water, soft toast, etc., nthcr thw 
attempt tho ordmarj three large im iD TJiepiticnt vvill usually snoeced 
m taking moro food w ith less trouble bv this method 

Constipation — Iho freitimiit of tins troubl(«oino complication doci 
not differ from that in the non tulierculons except that it is more l^lpo^ 
tant that it be not neglected A dose of cilomcl and “alts often clcjrs up 
surpnamglv for the time being, the hcidache, lassitude, and general o 
pression associated with a sluggish bowel If a constant laxitive is 
necessary, fluid extract of ca«cara sagrada is as satisfactory as anythmg 
Agar is verv effectual with a few piticnts, but most tiro of it 

Diarrhea and Intestinal Tuberculosis — The aenfo ittacks of diarrhea 


are best treated by a doso of cistor oil, followed bv bismuth subuitrate or 
subgvllito m 20 gr do<»c 8 (130 gm ) cvciy three or four hour’, witi a 
soft diet with boiled milk ns its bisis until the trouble is chocked 

The diarrheas associated with fermentitivo or putrefactive intcstina 
indigestions have been considered alwve An initial dose of ca«tor oil 011 
a few do cs of hi«muth are of advantage at tho "fart, although the mam 


Tclinnc-e must bo on proper diet 

Chronic diarrlieis in the tuberculous are usually due to mte 
tuberculosis Local treatment is very unsati faetorv Otcasionallv, per^ 
haps more often than wo suspect intestinal lesions clear up under hvgiem 
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mcnt If anemia i3 actually present, iron and arsenic «houId be ad 
ministered 

Pleural Effusion — There has been great difference of opinion as to 
the dcsirabilitj of aspirating pleuril effusions The generalh accepted 
procedure lias been to aspirate any except ver\ small effusions as soon 
as diagno ed On the other hand, there is considerable evidence pointing 
to the faet that a moderate; efftiaion is a beneficent, purposeful effort on 
nature s part to relieve the strain on disea ed tissues The effusion acts 
as a splint to the di eased lung, limiting its motion and allowing it need 
iu\ rest There is no doubt that manv cases do show greater improvement 
both m general and local condition during the presence of an effusion. 
For this rea on our method of late >cars at the Loomis Sanatorium has 
been in the absence of cardiac or pulmoniry distress to allow a moder 
nte or small effusion to remain until absorlitd and even to regard its pres 
cnee with satisfaction If however the effusion is *0 lar,.c as to cause 
roapiratory or cardiac distress or if the initial fever which so often 
accompanies its development docs not after a few days subside, then 
aspiration of at Icnst a portion of the fluid is advisable 

Empyema — If signs imhcite fluid in the pleural civity and svmp- 
toms point to pus a needleful of the fluid should be aspirated for diag 
nosis If the fluid is purulent, thoracotomy should be performed and 
drainage established without delav 

Pneumothorax — Tlu« as is the ca e with effusion is often a bench 
cial event If, as sometimes happens, it is so extensive or of such sudden 
Olivet as to cause severe colUp-c the patient should be kept at absolute 
Tcit and heart stimulants used if necosvary In the e cases the attempt 
mij bo made to aspirate some of the air, though this measure is of doubt 
ful cfficicv 

Coryza and Bronchitis — The common cold is not to be rT‘..arded 
lighth in the case of the tubirciilous for it often senouslv retards the 
progress of a favoribk case or liavtcns the decline of an unfavorable one 

\a prophvlictic him nrcs the vvearmg of sufficient clothinc varying 
according to the «cason avoidance of overheated stuffy rooms, and 
the diiih cold «poncing of neck and cheat are important At its on«et a 
cold cm sometimes k aborted bv a hot foot bath hot drinks, a dove of 
Dovers powder, and rest in kd m a warm but ventilated room Small 
doses Ilf atropin or bclhdonn'i sometimea afford relief The salievlatcs 
ospccialU avpinn are oftin of value cspccivlly if there is general aching 
or ili«<-omfort \spiriii mav be givren in 5 to 10 gr (0 *’0 to 0 CO gm ) 
do cs overv thrieliours hor tbcstufRnc s in the head and the clogging of 
t'lc ni li pa sages pravin^ the narca hv mr-uis of an atomizer fiimidics 
the great! St relief \drcualm solution (1 10 000) may he u«ed first 
Idllowed as soon us th< livpcrcmia i reduced bv an oil sprav the following 
being a good prescription 
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tlie trcitint nt, un? \ti«ifnctor\ though it i«, docs not difTcr from that of the 
'’^nlo condition in the non tiilicrculou^ 

iinalh, there ninnins (he dv'ipiien of the Inst stages, due to a failing 
circiilnfioti, uheri treitment can I»e onU pillintno Strychnin, nitro 
gl\c<.nn or, more often perhaps, inorphin fro<picntl^ Ftcin to give relief 
Inliahtions of 0T\gin sometimes conduce to the patient s comfort 

Pam in the Chest — This is of freqmnt oecnrrciiet. and aaries from a 
dull iiidcfinito aclie, through all gradations up to the c^eniciating knife- 
like pains of acute pleurisy The origin of the pun !■» often difficult to 
dottmniiej for it inn Ik. from pleuns^ (either the nihhing of inflamed 
surfaces or the drig^nig on pleural adhesions), or from intercostal neural 
gin, nr from iinalgia of the intercostal mH«cIfs IJnt, \ihat«oticr the can e, 
the treitment n the s mie If the p-iin is so slight ns to came little dis- 
comfort It shduld lie disregimleil If more severe, conntcrinitatiTO 
should Ik u ed o\(r the painful arci, either a l)n«k rvihbing with winter 
green or clilomforni Jnmnent, or the painting with tinttwre of lodin or 
tho application of mu tard plisicrs If the»e measures do not snffieOj or 
111 am cn«c if hrcifhui,^ or coughing tniivs S(.\erc piin, tlic nffected sidi- 
should Ik? strapped with strips of ndlicsne plnMcr Thee sLotiM 1 » 
applied nt tlu cud of forced expiration and drawn ns tightly as poMible, 
80 ns to restrict to tlu greatest i xtciit all motion of the chest on that Sfdt 
In xcr\ scierc ca«c 3 of pleural pain hjpodcrmics of morplnu mi) be 
ncccssar) 

Insomnia — \nt iufro<|uentli patients attempting to sloop out of doors 
find sleeping difiicult either on aceount of the miaccuMomod noisos tlio 
incrctsed light, the wind, or other iioacltiea in tluir surroundings. 
nlh the condition rights itself after a few nights, but in acn light sleepers 
tins maj not bo the cn«e and the) should then bo ndiised to sleep m ® 
well acntjlatcd but dark and qmet room Those suffering from iiisonjn*'^ 
should a\oid plnsical or mental excitement during the eicnmg A gla s 
of hot milk at bedtime or dtiniir, the night is often helpful Of drUJ-j 
bronnds, thougli not as effottiinl ns the h\pnotics, \eroinl, trional, P''^ 
dch\d, etc , are safer and less depressing and «hould bo used first, provid 
the condition docs not a icld to simple raoisures 

Menstrual Disturbances — Amenonhea is n not iiifrui'ient s>inptoia 
of tuberculosis. It is probabl) a conier%ati'e meisnro on the pirt o 
nitnrc for curtailing any unnecessary expenditure of ciiergv, and no trcit 
ment shotild he directed against it Seicro dysmenorrhea, roenorrhaffi^, 
or metrorrhagia if present, probably arise from otlicr can cs tiia 
pulmonary tuberculosis If persistent an examination sliould ^ 
lulMocd to dttermino if posstblo any local abnonnahty or pitliologici 

^ Anemia — This is usually more apparent than red, and a blood couiit 
and hemoglobin estimation should always bo made before begiimiDg trea 
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Special Methods op TnEATsiE'VT 

I have previouslj Btatcil tbit re t of the tubercnlous organ or tubercu 
Ions structure is an important part of tnatmenf In a measure recovery 
from tuberculosis will v irj with the extent to which the affteted part mav 
bo put at rest Vi itness the results in tubertulosis of the bone and joints. 
This fruitful method of treatment has not htcu ntj,lected in pulmonary 
tuberculosis Its value has lon^, been recognized The beneficial effects of 
pleural effusion upon tubercu) ms lesions in the lun" were commented upon 
a century ago The relation is often btrihing Concomitantly with the 
appearance of fluid fever abates cou..h and sputum decrease and the 
patient’s general condition improves \ pintion of the evudate miv be 
followed bv a recurrence of tho previous svmptoins which again subside as 
the fluid reaccumuhtes Otcasionallv oven m advanced tuberculosis the 
advent of pneumothorax inark.3 the beginning of improvement in the pul 
monary condition The svmptoms of progressing disease abate the pa 
tient 8 general condition improves and the signs of pulmonary involvement 
diminish 

The favorable influenct of tbese accidents is reproduced by artificial 
measures Manv plivsictans have imitated tho results limiting the 
movements of tho chest bv mechanical measures Denison, of Colorado 
pirticularlv many jears ag,o emphasized the value of unilateral tmmobili 
ration of the chest bj strapping M ebb has pointed to the benefit of using 
the simple expedient of King upon tho affecteil side to limit the excursion 
of tho diseased lung ^ew all has di vi ed a simple belt which when properly 
applied limits the movements of the upper part of tho chest, Ivnopf b^ 
lievcstbe same result may be obtiiDcd bj ibe practice of voluntarv control 
of respiratory movements, learning gradiully to breathe almost exclu 
sivelv with the diaphngm Each of thew methods is a valuable adjunct 
to tbe treatment of pulmonarv tuberculosis 

The striking improvemcut that wmctimcs follows the occurrence of 
pneumothorax led graduallv to the practice of inducing pneumothorax as 
a deliberate method of treatment This wis first undertaken by For 
lanini in lSb2 and was ludcpendcntly einplovcd in tins couutrv bv Alurphv 
in IbOS However the method was notgcncralh adopted until somojears 
later and Brauer dc«i rv cs the credit for giving it w ide populantv through 
ills studies and writing* Dunug the past fifteen vears induced pneumo- 
thorax his won a secure place as a valuable addition to our method of 
treating pulmonarv tuberculosis 

IVDCCED PvElMOTUOaAX 

Selection of Cases to be Treated — In pile of the extensive use to 
which pneumothorax treatment has been pul there is not vet a clear gen 
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Mrnthnl 
I nmpluir 
1 iicihptol 
01<t ro i 
\llx)Icm fj p ntl 


gT lOgin 10 
gr 10 gm 10 
mm ogm Oo 
min 1 pn 01 
oz 1 gm 50 0 


Iii^tcid of «pri\i»g, a mciliMtwl ointmoTit mn\ lio nibbed info the 
nnfi.rii>r urns and allowed to iiiflt and nin bick tlirongli the nanl pis- 
STgc« 1 bo following ina\ be u<od. for swell purpose 

I? 

Bone noid gr 10 gm 10 

Mentliol gr 2gm 0 2 

T.ngiieiiti nqin? roeTj oz 1 gm 50 0 


The throat and nn«oplinr^iwt should be spraxed with Dobell s •"olutiou 
at fiXHjucnt interxal if pliarxngitK l^opn^cn^ DroniliitK is best fnntcd 
b\ inhalation* cither tnout inhalations, such ns described iii tbc section 
on Cou,.li or bx means of spnxs from an afomizir nebulizer A good 
prescription for the latter purpose is as follows 


Menthol 
Creo oti 
Old eiicalipti 
\11iuleiii q s ad 


gr 20 gm 2 0 
mm 20 gm 2 0 
dr 4gm 25 0 
oz 2gm 100 0 


Otitis Media — llua is not an uncommon tuberculous complicition, 
occurring m 17, or 3 per cent of 550 patients in all stages of tho di«ca o 
treated at the I^omis. banatorium Its treatment should be delegated to 
tbo aural a]>ocinli<t 

Tuberculous Abscesses and Fistul* — ^The mo«t common seat of the*c 
IS m the ti'«ues ilioiit the rectum but tlicx ill o not mfreqiicnflv octur 
in the chest wall As *oon ns the prc«cnco of pus is diagnosed the abscess 
gliouU be opened, irrigated and drained Tho abscess walls mar bo 
mopped witli tincture of lodin diluted one-half with alcohol, a xorv efficient 
germicide and a stimulation to the production of healthy granulation Old 
fistula) max occisionallv bt cured by injection of Beck’s bismuth paste 
(bismuth fiubnitrnte 33 per Ci,nt, in Tasclm), and this should bo gneH a 
trial, but for most cases tlie onlj radical euro is surgical eacision Th*? 
gtiicnl condition of tho patient should In. xerj cirifullv considered, 
hoxvcicr, before any operation requiring n general nnestJietic is 8* 
tempted 
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tliora^ often enough to make the danejcr %erj real There is also the 
further danger ofi an acute respirator} infection attacking the sound lung 
Under such circumstances, as far as mj knowledge goes, pneumonia is 
umforml} fatal Therefore a patient with a permanent pneumothorax 
has a well limited functional range and al o faces the danger of compli 
cations that threaten life One should not be willing to risk this perma 
nciit di advantage and these crer present hazards unlc s a still graver risk 
IS run b\ withholding pneumothorax 

Although it 13 generallj conceded that the treatment should be re- 
stricted to modcrattlv advanced or adv meed cises of pulmonary tubercu 
losis who are not progressing salisfactonlv the selection of suitable 
patients from this group offers a wide latitude of choice When puenmo- 
ihorax treatment was first introduced it was limited to patients with 
unilateral di«<.a«e At present no such strict rule is followed If the 
disease is rolativel} quiesceut on one side and active on the other, pneumo- 
thorax mav bo safelj induced on the active aide In most instances the 
other lung bears the added burden without apparent difficulty and often 
indeed gives evidence of improvement When both lungs displav active 
progressing disease pneumothorax treatment is seldom beneficial and is 
not without dnngcr Unfortunaiclv mo«t advanced cases liave bilateral 
active disea e and for this reason pneumothorax treatment has a restricted 
field of usefulness Hardlv more than 5 per cent of advanced cases are 
suitable candidates for the treatment 

The onlv indicition for inducing pneumothorax irrespective of the 
stage of the disease and the condition of (be pstient is profuse pulmonarv 
hemorrhage However even this indication must bo scrutinized with 
greot cire Pulmonarv bleeding is cldom profu o and m most in«tances 
stops before there is danger of fatil loss of blood Fatal pulmonarv hemor 
rhago is usuallv ciu«cd bv tbe rupture of an ancurvam of the pulmonarv 
arten and when this accident occurs there is not time to induce pneumo- 
thorax However, patients sometimes have recurring moderate hem 
optvses blccdinc once a dav or twice a dav for a week or longer In they© 
instances pneumothorax often has the happic t effect ^^hcn pneumo- 
thorax 13 induced to control bleeding the phvsician mu t decide whether 
he will maintain the pneumothorax for a long time or ju«t long enough 
to control the bleeding The decision is irapurtaiit because when pneumo- 
thorax Ins been induced and the air has been alieorhed and the lavers 
of the pleura allowed to come to^mher the} nearly alwavs tightlv adhere 
and make inipo siblc an} later pneumothorax treatment AVhen there is 
bilateral tuUrculous involvement it is not alwavs ea v to tell from which 
luiu: the bleoling comc« It i» not advi able to undertake pneumolhorix 
treatment when this doubt exi ts If desperate circumstances force the 
huid of the ojicritnr as much rclianoc mav \>o put upon the sen ations 
of the patient n« ujxui the phvsical (xaminition 
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orillj accepted group of enteno nlncli llit clioicc of patients suitable 
for trcTtinent run l)o directed Some niitliors would }la^c us treat onlj 
patients with unilatiral di«« m, others arc %M]!nig to accept tho c with 
both lungs unohid Some re tr\e this tnethod of treatment as the verr 
h«t resort others urge that it l)C « od while tliere is still some rea-<onable 
prospect of reco\er\ There art oiilv two points ujkui which e\en oae 
seems to agree, pneumothorax trentineiit should not be practiced upon 
pitients with cirh pulmonar\ tiit>ereulosis, nor upon piticnts with more 
advanced di e-no who are prop.ns3iiig sitisfuclonl} under coiiscnative 
methods of treitment I xeept for the omtrol of litniorrhage, pneumo- 
thorax IS eniphned ouh when other methexls of treatment Inic failed 
To the inexperienced the reason for this maj not bo clear, indeed it is 
a direct contridiction to the lio]>es of Murphe, who anticipated that pneu 
inotlionx would pro\e to lie ospe'ciallv \ahinblo in earh cases If rest is 
advantageous then it is onU reasonable to infer that tlie patient should 
haae the benefit of this remedial measure at tho earliest po sible moment 
Suico in practice pneumothorax trcitinent is withheld at such a time, 
oil© 13 led to 8U8pe>ct tint there are certoiii results of the treatment which 
arc not desirable And this suspicion is justified When pneuraothoraJ 
has been maintnuud for some time pleura! cfrusioii often develops This 
pleural effusion mas persist in spilt of nj>cated tapping and preaent 
expansion of tho lollapsed lung l-ibrosis of tho collnp ed lung graditallr 
dttelops and e on in tho absence of pkural effusion mas preient espan 
Sion of the luii^ when air injoctious arc di«eoiitiinied In a word, if 
pneumothorax is maintained for anc length of tune there is danger that 
the lung ma> iicecr again l>o able to cxpind and fill out the chest and 
function iionmllj "When a lung is Imdh diseased and observation con 
einccs that in spite of treatment (he disease is spreiding one does not 
hesitate to risk pennanent loss of the lung in trMiig to Inlt the di«ca e 
After all a person is better off with a fibrous nubbin than witb an ex 
panded lung riddled with ndvancin,, disease It is surprising how com 
fortable one maj bo with oiilj one fiinctionuig lung I ha\ e seen a bealthv 
boj, who for a number of jears bad bad a complete pneumothorax tha 
came on spontaneously, whose onh svinptom was brcntiilcssness on excr 
tion For >ears I followed a yoimg nun with a hvdropncuroothorax t lat 
followed pucumotborax treatimnt lie ltd a \cry ictne life and com 
plained only of shortness of breath on exertion and of the unplcasin 
sloshing about of the fluid m his cliest ilany similar instances might 
cited However, in spite of Ibis bright side to the sitintioii, one won 
not lightly curtail one s fuuctional range by giving up a lung In a * 
tion to this functional Mcnfico certain grave dangers menace pitieuts wi 
pneumothorax Perhaps the gravest of these dangers mi^ht not exist i 
the collapsed lung were m a hcilthv state, I am inclined to believe i 
would not, but collapsed tuberculous lungs rupture and cause pyopnenroo 
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thorax often enough to make the danger Acry real There is al-o the 
fuither danger of an acute respirators infectiou attacking the sound lung 
Under such circuin«tanccs as far as m> knowledge goes pneumonia is 
UDiformh fatal Therefore a patient with a permanent pneumothorax 
has a well limited functional ran^e and also faces the danger of compli 
cations that threaten life One should not be willing to risk this perma 
neiit di adiantagL and tlie^t e\tr present hazards unless a still graicr risk 
is run b-v withholding pneumothorax 

Although It IS gcncrilh conceded that the treafiient should he re- 
stricted to moderately adcanced or adianced cases of piilmouarj tiibercu 
losis who arc not progressing satisfactorih the selection of suitahle 
patients from this group offers a wide latitude of choice ^VhcIl pneumo- 
thorax treatment was 6rst introduced it was limited to patients with 
unilateral disease At present no such strict rule is followed If the 
disease is relatneh quiescent on one side and acfnc on the other pneumo 
thorax mat bo safelj induced on the actnc side In most instances the 
other lung bears the added burden without apparent difhcultj and often 
indeed gives evidence of improvement ^^ben both lungs displav active 
progressing disease, pneumothorax treatment is seldom beneficial and is 
not without danger Unfortunatclj mo l advanced cases have bilateral 
active disease and for this reason pneumothorax treatment has a restricted 
field of uscfulne s Hardlv more than v per cent of advanced cases are 
suitable candidates for the treatment 

The onlv indication for inducing pneumothorax irrespective of the 
stage of the disease and the condition of the patient is profuse pulmonary 
hemorrhage However even this indication must be scnitmizcd with 
great care Pulmonirv bleeding is seldom profu e and in mo«t instances 
stops before there is danger of fatal loss of blood Fatal pulmonirv hemor 
rhage is usually ciiiaed bv the rupture of an aueurvsm of the pulmnmrv 
artcrv and when this accident occurs there is not time to induce pneiim> 
llionx However patients sometimes hive recurring moderate hem 
optvse« bleidiugoiiec a dav or twice a dav for a week or longer In the«e 
in«taiicis pneumothorax often has tlic happtc t effect When pneumo- 
tlioriv 13 indiiecd to control bleeding the phvsician must decide whether 
he will iminlam the pneumothorax for a long time or jH«t long enough 
to control the bkedmg The deci«ion is important bccaii«e when pneumo- 
thorax his been induced and the air has boon absorbed and the livers 
of the pleura allowed to come together thov nearlv alwavs tightlv adhere 
and make impossible oiij later pneumothorax treatment Wiien there is 
bilateral tuberculous involvement it is not alwavs easj to tell from winch 
lung the bleiHling comc« It is not advisable to undertake pneumothorax 
treatment when tins doubt exists If desperate circumstancci force the 
baud of tilt ojitralor as much reliance mav lx? put upon tho sensations 
of the pilicut n« upon the phv icil examination 
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Effects of Induced Pneumothorax — Then js /jnr other thera 
pcntio iiipasiin. tlmt prodiiccn such ptnkinj, nmclionition of s^inptonn as 
fbo induction of pncurnotlmrnx commonly doi^ Coiiph and sputum di 
iinni h feur siibsuUs, njijn htc rpttims nnci the pitient’s pencrnl condition 
<]Hickh luiprow-* fht dnniinitioii of couj,li and sputum )s cspcciallv 
nol(\\ort!i\ loHouJu^ iht initial or fht first fiw infintions, coiipli and 
sputum iinj Ik tnnponmlv inorcasid, Imt wlicii sufficient nir lias been 
iiitrodiiud (o cnii'-c wdlapsc lli(> qiiickiv dimiiusli and often disappear 
lliis cfTett of pnouinotlionix is <n«il^ understood As tiie Itinp is com 
prcMc-d (lie purulent s(“cntion iti (lit bruiiilii and in ia\itics is squeezed 
out ami L nmot rt i(i.iimula(c Tin fuioniblc iiifluLiicc of pncurnotliorax 
upon tilt pincril stmptoms of mtoxicntion is cqinlh clear lie diseased 
lento ** bllcd with flic products of infl miina(or\ rt action and the incessant 
expansion and n traction of the luii^ iim«t fueilitnfe absorption of tlic~e 
poisonous products As the Imi" retracts tin o inoxemeiits grnduallr 
eubside and tmnlh tcnst nltojplher Ibe lun/i is conipre«««l to a small 
nnsa huig close to the spme whith produnlh uiuUri.oes fibrosis 

Aside from eertum accidents, winch are rare if a cartful tccbnic u 
followed tile induction of pucmnolhorax IS rcimrknbh well borne B'*?" 
net IS pn int o«l> on exirtnm and exen wben fbe pncninolhorax is com 
picfo pitiiiits arc able to do a surprising iiinoimt of work without the 
least discomfort I’niu is soiiietiims coiiipiniiKd of after inflations but it 
13 seldom seecro unless an effort is made to tear adhesions b} raising the 
prc*>surt 

Tins IS not the place to discuss plnsieal signs of pnoumotbont. iHicu 
the collapse is coinpleto the Uassical signs are eisile discovered 
ever, after tlu infiition of Rioall niiiounts of air and particularlv v^hen 
adhesions prevent n imitorm colIips>e rcinnrkablv bizirre snpis may 
appear \\ ithout a knovelrilgc of wlmt had gone bt fore it would be difficult 
to intirprct them corn'ctlv Sime olisentrs eonttnd that it is unsafe to 
practice piuumotbonx treatment without \ fa^ control I do not share 
tins ovoreaiitious vicvi If the pitients are carefully studied bv the usua 
tcchiuc of plivsu il exniniiiatioii I believe that the method imv be carnc 
out succcsstullv without additional risk 

Method of Inducing Pneumothorax — Die method derived bv ^o^ 
lanini, or some modification of this method is now uuiver’allv used T e 
apparatus consists of two bottles or cylinders roimecting with one 
at tho base, a in inomctir, a tbree-way stopcock and a proporlv construct 
needle Air is forced from one bottle bv the pn ««iire of the water m t le 
other and the pnssiire nii\ be varied as desired bv rnising or loweruip 
the bottle The threo vviy stopcock is connected bv nibber tiibinp: with t c 
bottle contuniiip, air, with the nunometer and with tlio necdh , 
the lever points m one dinction the bottle vvitli air is eoiinecttd with t ^ 
maiionuter, in another direction the bottle with the needle and m tm 
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third direction the needle with the minoraeter Such a simple apparatus 
I demised m 1010 and ha^e continued to use since then, with entire satis 
faction If a portable apparatus is desired one devised b\ Robinson may 
be secured or the more elaborate one sold bj The Kny Scheerer Compani 
lomicrly nitrogen was used for the pltural inflations under the supposi 
tion that nitrogen is more slowly absorbed from the pleural cavity than 
oxygen Ilowcver gas analyses have thrown rnucb doubt upon this sup- 
position and what difference max exist between the absorption of nitrogen 
and of air is too small to be of prvcticnl importance in this connection Air 
answers the purpose equally well and is therefore generallj used 

The needle used for the operation deserves some attention It should 
be of medium bore and sharpened ohhquciv with rounded point, something 
in the manner of a spinal puncture needle The obturator should fit 
accurately to the end and a cock at the bisc of the needle connect it with 
the pressure apparatus Y verj satisfactory inxdle has been devised by 
Flovd and Robinson 

In selecting the site for operation preference should K given to the 
lower axillarv area The mtischs in this region ire thin and the ribs mvv 
bo cisilv separated The piticnt lies upon tbe side with cushions beneath 
the chest so that the upper side is slightly bowed and the interspaces thus 
widened A ^mall amount of novocain is injected into the skin and the 
needle is thrust through the bleb thus formed and slowh along the tract 
to bo followed b\ the pneumothorax needle A pniietnro wound w mado 
With a small sharp knife through tbe ekin and subcutaneous ti sue Tbo 
apparatus hav ing been prev loush tested and sf ( rilircd the needle connected 
With the manonioter is now t ircfiilh advanced mto the interspace Since 
the skin and subcutaneous ti Mies hive Itoii divided no nsiManco is en 
countered until the fa cm of tbe nitcixo tat mu«clc is reached With a 
little added pressure the ne«dh pierces this fa«cia giving a characteristic 
scimition and often an aiidilh pop One is then sure that the point of 
the needio lies amon„ the fibers of the intercostal mu«cle and another 
cautious advance foAcs it directU into the pleural space The operator 
Ins the manometer before him and if the pleura is njt adherent as soon 
ns the point of the needle reaches the pleumi spaev the mauometer records 
a marked negative pressure with wide ixspirvtorj variations The extent 
of tin. variation depends upon the forte of the respirator} efforts, usiiallv 
equaling about mums 8 to minus 10 cm water on inspiration, and mums 3 
to mimis o cm m expiration 

Wicn the plciind cav it} is free from adhesions the operation invanablv 
goes smoothlv YMieu adhesions are present it is nion comphiatcd (1) 
since the characteristic plcunil variations in pre« lire are absent and tbere- 
fon one emnot till with ccrtaintv when tho iieeiih u in the plciiril space 
and collap e is rtndored difhcnlt and if the adhesions K den c imjios 
siblc Y anoiis nici nres have been suggested to overcome these ob tacics. 
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Inr insfflnco, lorlnmm intrwlucoH cIk* nmlli tn n point where teL-j 
flu pleural siirfflcr ln^ Ixt n n iplud Hi then \cn ^IohIi and cauj'^ 
pusljcitlii iiitillp a littk fiiillipr ui, nml n( ntli mkntici li^ti the pi") : 
of llip nmllc J or tins pHrpo<»t Iip ponipro^ ps a «mj!l am of the H' 
tuLiiip iKt^wii (lip fitiprs, thus fonnig llirotigli (Ik timlh a rerrfa. 
nmotuit of air tiiidpr luph pro^wurc If tlit iimlle is iii the citraplt^ ’ 
tiBsup the iiiaiioHiottr w ill fhon a nCf^Atnc pn ssiirt cipnl (o theani) aid 
air txpelliHl from (lie tnlati^ Miottld tin nir vp^k It lx in cIim prjss’^ 
to tliepkiini, nspiniton Aariatioiis iiia\ Iw- nconkxl, l>jitthp\ arciii-' 
sill ill in fxdiit If tilt point of (lit lift ilk i« lx twit n (lip t«olaTcr«''f'^ 
plcnn and (lit txpi ikxl pas stptnies (in in a more rmrktii nrpiivepp* 
pure 19 rpoonkd tlinn txjiikl Ikj ncfoiiiilPil for k\ tlip nmoimt of cifr*^3 ^ 
jpctcil and tiu n^spinitorj larintioiis nrr wider If tke ncciili 
lunp tlio inanoimtir oscillates with rp«pinitmJi, Init (he mem pa a 
nlxnitrcro If tlic inedip is in tliot ttriplniral ti siit, or in a nu oiflO< 
pknnil ndlmions, llu prp«««Tc rapidU ti'i <, ax pax is jntrotluecJ m 
ninoimtSj and pradualh falls to nonnol ns tke ps diffiixix (kron^’” 
ti« IIP Tknx, in till iiixtaiKcof plturnl adlm ion<, pmpkvsema^f 
nottuc tixsiK IS prodnofd iiixtnd of piipHinotliorot . 

Ill llu prexenot of adlip«ionx ''aii^nnan uitnuliirts tke 
him, J )((. oxpillitions of till iiintioitK ti r imheXi , 

IX tlitn caiitionsK witlidruwn until ilit oxtilkilionx rta c. 
tliflt fits into tlic tnd of tin iiixxlk, axpinifioii ix jHrfomHxL 
IS oklaiiKxl, lip foreos m air iinik r a rnxxnn of fri>m to . 

If tko plturc sepirute, a xrcll innrkpil prP«wirt 

few tiibic cpiitiintlers of air liaip Lpi n itjjpttpd 

nn> llien he allowed to run in nlilioii^h ti t optratioa is nraalh atti 

With great pain from the strticliins and tca^in^ of adhp'ion 

As I ha\e silted, when the pleura is frir, the operation of''' 
pneumothorax is extremeh simple 1 haii, in a few in«tance« "h a 
confident that the needle was in the pkur.il La\it\, attempted to ' ^ 

adhesions h> injecting air under pres ure. After from ./O to 
ha'e hotn injected, the patient complains of rTtmii pain and 
meter rpgi«terxa high, positne pre^ ure, often K to "0 cm. wain 
the following few jnJuMtPSlbepre««uregrailiialJ» fall i>ri's 
air is introduced In this Bianiitr manx hundred cu^t 
injcctcil, although the pleural surfaces rtmaiii a^j, r's mpt. 

thorax i» produced I hxxe, howexer, ahaudonciy d 

Then? IS alwaxs dancer of air emboli m audJ r h 

efforts to separate foreihlx an adherent pleuy a f 
as imied fMienl am imahle clearlx to find a/^j nr-j sr_"f positi'^’ 
mpuhitiDSf the ni“edk fer to xcithdraxc X ^ ^ 

T> ' discomfort xof m 

search^ __ ■" x I 
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In this way all dani^r of air emholism is aroided In one of my cases I 
madi three fniithss efforts m the axillars region to hit the pliural cants 
hilt the fourth mide in the bacV. below the angle of the scopila was suc- 
cessful A partial pneiimothoraT was produced svhich, after subsequent re- 
filliugs extended and liccaroe complete In another instance eight attempts 
were made to induce pneumothorax but to no avail Another patient m 
whom no pleural caiitj could be denum trated was later operated upon 
bi tlio Brauer method Tlie hlnnt cauimla entered a <lcn«c network of 
pleural adhesions and it n as impossible to produce a pneumothorax, 

^\hen adhesions an. present and a small intraplcunl air itsicle has 
been produced bauipnan adiocntcs using high pressure to break up the ad 
Lesions For months he has maintained a pressure of from 20 to 30 cm 
water in tho caiity If the adhesions arc dense it is impo siblo to 
separate the pleurrc and the method frcquentli produces u«plca«nnt results 
Subcutaneous tinphjsctn'v spresding cucr the thorax and abdomen is not 
uncommon Less often, but more serious in its consequences, air enters 
tlio loose connective tissue between ibo cnstil pkurs and the thoracic 
fascia and leaclvea tlie mcdinstmuin It inav "ipiicar m tho swbcutinoou 
tissue of the mxk and lOii ogniit pjin and In pressure on the O'ophsgiis 
iltfficulcj lu swalluvuug lu^tuitcs irt repurud in winch the gis ha 
pierced the duphranmi proKiblv in tin. connettivi tissues Biirrounding tin. 
anrti and protluced cxtmsiM subilMphrigniatn. cm] lis imi 

It is true that pleural adhesions frcquentli stretch and under con 
tinned gentle pressure illow (In lung to coll ipsi eomplctoK If a fairly 
largo nir tcsiclelias been prodmed and tin mediiistmum is rit,id one ma\ 
with little discomfort to tiio patient maintun an expirnlon pressure of 
from o to lu cm of witer and note tho gridual extension of the pneu 
mothorax casitj and incrcwmc cojjsp t of tho Iiuig There is alwass 
some and often severe pain where adhesions ate attached 

If the adhesions arc eleii c and upon repiiitcd punctures m different 
locations in free plcuril apace can be found it is wisest to ahandon lliQ 
attempt Efforts forcibh to Uar the adlusions under high prLs.sure cldom 
Buccecd and are atUiided bv danger of air imbolisin and deep omplnsimn 
1 loiirul adln*sious arc then the mim obstacle m tho waj of successfully 
indiiciDf, piicuniotliorax and nnfortun iteK their presence or ab euco can 
not alwuis bo ditcrinuieil bcfirt the operation is undertaken ^\hcn tbc 
liistin of till illness pimfs to ftequtnt attacks of plcurisc and parficn 
InrU when phv»icil si^^ns indicitc a lluckcnod pleura I am prepared for 
failure \\ lieu fluoroscopic examination and percussion on inspiration and 
expiration show a wide excursion of t!ie lower Umg l<orvkr, I am equally 
coiilideiit that tlie opcntion will succeed It is when the diaphragm niove- 
nients are limited and then is no pleural dnlness that definite predietious 
cannot lx miide The di ease 1 lung os will as ph ural adhesions restricts 
nnicnicnt and while a lack of proportion between the extent of disease 
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niicl the nmoiint of restriction nia> Ik. n %aUiah!e uidicatiou, 1 cannot be 
certain of the rc'iult If compitssion of the lung Ins been begun bv a 
pleural CTwliite, one 1^% miintam «iid iiicnasc the collap-ve hi withdraw 
ing the fluid and introducing gns iVs the pleural surfaces ore alreadr sep- 
araUd there la no dtih<ult% m finding the «pace ^\lltIl the gns i« intro- 
duetd through the effusion, nc are dtprncii of the information afforded 
h\ the ininonwtcr as the pressure variations are not transmitted through 
the fluid 


1 ho amount of air to introduce at the first inflation di pends, in a lueas 
sure, upon tlie cfuidition of the patiint If «e\cre pun or dNspiici develop, 
onh a few hundred cubic ccntimtlcra should Ic injected, otherwise it is 
adMailih to gi\t from 300 to >00 cc horUnini and Siiiigmnn advocate 
gning from 1(10 to JOO ce and \cr\ gradmlh, b^ diih repetitions, to m 
crenic the amount Tho\ feel that, m this unv, the contents of the cho't 
adjust themselves more « itisfactorilv to the changing conditions of pres 
sure However I Uhovt the iinportinoe of at once producing an appre* 
cinblc collap''C of the lung so that Biilseqiunt inflitions ms' bo earned 
on without danger of piorv.ing theorgnn, far outweighs this consideration 
Asamitterof experience *>0000 ofairmnv l>e introduced into the pleura! 
cavitv, (ven wlicti the opposite lung is extonsnclj diseiscd, without occa 
sioniiig anj iiiipkn«int svmptoms 


If the original lufl itioii has been 8Hcces''ful, the subsequent operations 
imj lie performed witli gn it tn«e \ can.ful pbvsical exammation «ill 
usinllj itidit itt tlip position and extent of llic pneumothoras, although 
A ra\ cxaimmtions add wonderful pn,ci«um to the observations Sterro- 
scopic plates, particuhrlv, give an cxict picture of the conditions and show 
tho jiosition of tlio luiip and depth of the civitv at everv point Tor the 
second and subsequent injections n slnrpcr needle of smaller bore mav be 
used If the lumen of tho neoillc is free as soon ns it enters the pleura 
space, the characteristic imiiomctcr oscillations occur and the gas shou 
never ho allowed to flow in if they arc absent ^\heu fine caliber needle* 
are emplov cd thev frc<iucntl> btiome plugged br a drop of blood or serum, 
or a bit of tlie subentaneona fat They maa rtadilv be cleaned bj 
ducing the obturator in tho manner prcviouslj desenbod If the neeai- 
la in tho pluiral cav ifv tho manometer w ill then at once show rc'piratory 
variations and the air is allowed to run in slowlv under slight positive 
pressure After each 100 cc the pleural pre!>3urcs are read, and ® 
amount introduced lar^^ely regnlatcil bv tho presbure conditions 

In the beginning inflations are made cverj ccond or third day Wien 
the collapse is complete once a week suffices Later as the pleura lo-e* k* 
capacity for absorption inflations at two and thne-week intervals wi 
maintain the collapse At each inflation one estimates the amount of 
that has been absorbed by the amount nece<^arv to brin^, the pleural pre^ 
sure to the level of the end pressure of the prev lous inflation. Before co 
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lap«c IS complete, '<■ fe^v hwndretl cub>c centimeters additional gas are added 
at t acli opention Subseqwenth, if the pleural cavity is free the pressure 
should be maintained that yies b slight positirc elevation on inspiration 
The normal pleural cavity absorba trom 80 to 100 cc nitrogen per day, 
after the pneumothorax has existed for some months it absorbs from 25 to 
60 cc The pressure conditions Tar\ somewhat in each induidinl case, 
and the amount of gas injected and the freqiKncv of the inflitions roust 
depend absolutch upon the manometne record When the pleuril cnvitv 
13 free it requires from four to hie inflations before a positiie pressure is 
rtached If adhiaions an. pre ent, pirtl> occliidm„ the pleural csiit^ a 
positive prc«surc niav bo reeonltd after the first inflation of from 500 to 
800 cc Under these conditions a moderate positive pressure is main 
tamed, and not infrequently the adlusions will sulwequentlj v icld 

The pncuinothor IX ma\ be mamtuncd for a scar or more and the 
lung then allowed dowlv to expand 

Throughout the whole ptocidnro of inducing ami maintaining pneumo 
thorax the manometer plavs suth an important pirt in guiding us that 
I shall review briefli the information it gives 

1 It indicates accurateh when the needle has entered a free pleural 
space The imnomekr at onct records a nc5,itive pressure with marked 
rcspiratorv variations 

2 VTicn the needle is in the lung respir itorv o cilhitions occur but 
tliev vnrv about the xero point If the patient draws a deep breath and 
Ilf Ids It the manometer records a suddtn negitive pro sure which qiucklv 
falls to nomnl If the needle is in tho pleural cavitj the negative pres- 
sure IS mnintnincd as lon^ os the brcitli is Ik Id 

3 It indic-ites tho size of the pleunl space If thr pleura is free, 
main hundred cubic eentimeters of gis must bo introduced before the 
pressure IS rai«cd If the pleura is partiillv oblitiratid o- tho pneumo- 
thorax envitv walled off, .,(>0 or tiOO ec of gas mav bring the pro sure to 
zero If the emtv be small, a few hundred cubic ccutimetcrs mav occa 
sino a marked po itive pre sure In walksl-off spaces tho re piratorv vin 
otions are smaller than m the free pleural cavitv 

4 If the needle be extrapleural or l>e imlxHldcd in pleural ndhe- 
Rions no respirntorv variations oicur If a small amount of gas be in 
jected the mam meter records a high positive pres ure, which gradually 
falls to zero os the gas diiTiws 

It indicates tho nle<»rl iiig power of the pleura and aceiiratelv eon 
trols the fretiuciiev aud amount of injections neec' arv to maintain tho 
desired conditions. 

C It indicates the degree of clistuitv of the eompress(«d lung Upon 
Bulwcquctit refillimrs it there is a verv grsduil n i in pri-i.ure followung 
tho introduction of iich 100 cc of ga the lung has cxpamhal with the 
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(liminisiiiti^ pleural pro^suri If tlio Imig lins rcinaiiied collapsed, there 
IS little rise m pressure fullouinj, the iiitrodiittion of the first few portions 
of J.13 and then n ^cr\ sttddin and in irked rise upon the introduction of » 
further small portion 

7 I iktwiet. a «lo« mcrcaoc in pressure mth uidc rc«piraton ram 
tioiK induatcs a llcxihlo iiKdiuMinuiii, a ripid incrcdso lu pres-ure with 
small ri.spirntor\ ^ar^otlou8, a rigid mediustiniim 

8 \ on Alnrnlt Ins nh irvwl a siuhkn full in pn? sun, during infli 
tioii duo to tlio f,iMn" was of pleural adhesions In another instana the 
lun^ niptured during an infljtioit and the pressure fell at once to zero, and 

hoM(d no suhiovjiitnt r» o titit ulien Jirgc nrnoitnfs of gas were 
introducid 

Otea'inmlli the manometer shows rriersc rcspiritors o cillation , 
that i«, a lii^lirr prci-iurt with itnpinition than with expiration, dae ta 
parndoxu il riioM incuts of the diaphni^n 


ComplicatioDs of Induced Pnenmothorax —The complications occv'^ 
ring in induced piicuinotiiorax arc air embolism, infottion, subcutaneous 
einplnscini pleural cfTuston and rupture of the lung 

Tho most fcriotis and the most ft'ired occidLiit is nir embolism k 
few instances will illustrate its priMti Jemke, m inducing pneiima 
tliorax did not u«c n, iiianoincter but delennincd that the needle was m 
tho pleural ciiitj b\ in>(r«clin„ tho patiint to take deep brcitli* 
uinish of air occurring during inspiration imlicatcd to him that the needle 
was m tho proper position At the second inflition upon a pitiint with 
extensive right sidctl di<ei«e, the usual sound of iiinishmg air was mis cd- 
After two or tliree forced inspirations alxvut three cubic inches (48 cc ) c 
nitrogen had been sucked in when the patient complained of feeling wea i 
became pale and ftU into a state of collapse Iicspirations were sferlorou* 
the pnl 0 slow and weik. The Jiceillt was withdrawn and stimulants a 
ministered As soon ns the pnl e unproved, a circful exunmation was 
made uid revealed coinplclc right ideel hemiplegia When the patieT 
became conscious lie had aphasia Within twentv four hours paralv^is o 
the fjct had disappe ired iconic months J iti t the face w is normal, the Cc> 
wcik and spistic ind the arm had nf.iuiied hut little power During 
refilling,, while nitrOoeii was flowing in through the needle, one of Brauer 
patients suddenly moved bhe eomplaiiicil at once of great pain, beeamo 
uoeonscjoiis and collapsed After several hours then, vras evident becu 
plegia, and “ix hours after the operation the patient died A patient m 
whom pneumothorax Lad been succesisfuUj induced was 

too long for refilliTij, and the gas had been almost completelv absorbed 

the sceoud operition, although no eharactonstic manometne varia lon^ 
occurred, it was supposed that the opening of the needle was m the p eura 
cavitv Thinking the needle might be plugged, a littlo uitrogeu was 
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lo^ ed to run in The patient immedintely collapsed and in a feu minutes 
was dead 

llicse unfortunate clinical results base not been reproduced exptn 
nicntalh The lungs of healtln animals withstind ns Bnuer himself as- 
serts a remarkable amount of trauma He was unable to produce fafnl 
air cmliolism in dogs, in «pito of gross damage to the Inng How ci er, oper- 
ating with an aspirating needle he found it impossible to reach the intra 
pleural space without producing some slight lesion of the vi coral pleura 
Ho belieies that wheu the lung is diseased, cren such triual lesions mav 
ha\c serious consequences Forlanim npeaUd these experiments With 
great ease ho could induce pneumothorax in dogs and, upon forcibly in 
dating the lungs after rerooial from the bode nipture olwais occurred 
first about the borders, and never at the position corresponding with the 
point of operation 

It is well known that largo amounts of air *1031 be injected into the 
81 Umic circulation without prodiuing fatal uir embolism If large 
amounts are rapidly injected into the icius, dcitli occurs from dilatation 
of the n^bt 'ontnclc and cardiac 8>ncopc Ten to IJ cc of air jKr 
minute nia\ be allowed to flow into a %cin for an liour without producing 
anN serious ri ults Fatil air cnil)oli m of the brain nticr follows the 
introduction of air into the s>8tcmic icins Air introduced directly into 
the left aentnclc or into the caiotid artcrv imincdiatelv produces snnp- 
toms of cerebral embolism Only \cn small amounts can lx inject^ 
wuthout danger rorhniiii finds that from h to 8 c c 111 the ventricle and 
from 2 to 3 c c m the carotids mav bo safclv gnen 

Simple puncture of the lung with nu a pirating needle e\cn when the 
organ is di«ca cd, is associated with little danger Daih cxploraton 
punctures arc made without hesitation in all large medical clinics Serious 
nir cndxihsin has followcil attempts to pTwlucc pneumothorax onl\ upon 
the iiijccticin of gas 111 the alwence of satisfaitorv CMdcnce that the needle 
is ill the plcur il ca\ it\ 

I am fortunate cnongli ntitr to lisae cen this accident It is tnie 
tint It Jus occurrtd under tin treatment of cxpenciucd opcritors and not 
onl\ at the first operation but at 8ub«aqu«iit refilling* Tlioc accidents 
cinphasizo the cxtnmc caution tint bhould lie u cd iii pcrftmning the 
njH rition and the nctc it\ for e\reful inauomctnc control If the mano- 
meter IS can fulK ob crvcel and its indications corrcctlv intcrprctcel tberc 
IS little elangcr of serious atr emliolistn 

Sjiiic authors Ins c sjxikcn m detail of a group of st mptoins tlic> dcsig 
nnto as plcur il ho k llic seinptoma arc imi clcarlj di tinpu hed from 
tho ) of gas cinlxdi m and Brantr and others refu c to recognize a distinc- 
tion The sMuptoin vorc in intcn it' from pillor, sweatin': d'spnca and 
tailneenlm that piss in a few minntcsor an hour to nlartning prostrilion 
tint mas end m elcath The di tinction from air cmKilnm is ba cd 
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diiiiim«]iinf, pleural prtesuri If tho lun^ Ins remained collap^, tkfe 
IS little ri t m pressure follow in;;tlic intnidiiition of the fir t few portions 
of and llicn u \crs suddin nitd inirktHl me upon Oit introduction c! » 
further srmll j>ortion 

7 I \kiwnc a slow inert nsc m pressure ■with wide rr^pintory ram 
tiom indicates a flexible iiit dnstiiiiini , a npid men i c in preyure witli 
mall rispiraton variations, a rigid modinstimmi 

8 \ on Mtiralt ha ohtrvixl i siidiUii fall in pres'iurc diinnir inSa 
tioii duo to the giving wav of pleiinl adhesions In anoflicr instanci ttc 
liinj, ruptured diiriii^ an inilulinn nnel the pre sure fell nt once to zero, sal 
sIiowim! 110 sub eqiient no even when lir^c nmoiinta of Ciis were 
introduce d 

Oeensionallv the niniiometcr shows reverse respiritorv oseilljfioD*, 
that is a hi^^her pre sim with iiispinitioii than with expiration, due to 
pnridoxu il iiiovcinents of the diopliragnu 

Complications of Induced Pneumothorax — flu exunplicitions o«I>^ 
rule in iiidueed pucumothonix are nir cmlsdism, iiifeetion, giibcntanwm 
cmplu enn pletihil ellusioii and ruptnn. of the lung 

The most serious and the most fennd nceideiit is nif einbohsni ^ 
few instances will illustrate its gnivitv Jemke, in inducing pneiitna 
thorax did not tise a mumiiicter, but dctcnmiied llint the needle was m 
tho picunl cavity bv iiislntcliii^ tbt patient to taVo deep breaths. ^ 
inrush of air occurring ehinnc iiispirutioii indie if ed to him that the nccdh 
was III tho proper position At the ««eond mllatiou upon a piticiit wita 
extensive rit,ht'8idcd disei«e, the usual sound of innislung air was mis eu 
After two or three forced inspinitioiis about three cubic inches (4b cc ) « 
nitrogen had bevn sucked m wlicii the patient complained of feeling wcaKi 
became pale and fell into a state of collapse lu spirntions were stertorous 
tbc pul I slow and weak Tlic netdlo was withdrawn and sliniiiUnts a 
ministered As soon as the pul c improvoil a careful examination 
made and revealed complete r»„ht sided hemiplegia When tho patient 
became con tious ho hid aphasia Withm twentv four hours parih ® 
the fact had dis ippiarcd Some months later tho face was normal the tg 
weak and spastic and the ami had ng’iiued but little power During a 
rcfalliUf. wliilc nitrogen avas Ibwiiig in fhia>u,^h the needle, one of Dnuicrs 
patients siitldenlv moved She tonipliiued nt once of t,rcat pun, beiaffic 
nuconbCious and collapsed After acveril hours thena was eaidcnt heni* 
plegia, and six hours after the operation the patient died k patient 
whom pneumothorax had been snccessfiillv induced was nlloarcd to wai^ 
too long for refilling and the gas had been almost complcfelv ah orbed ^ 
tho second operation, although no charictcnstic rainometrio variaw 
occurred, it avas saipposed that tho openin^ of tho iiecdlo was m the p enr® 
cavity Thinking the needle might ho plii....,ed a littlo lutrogvn wi* ® 
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give no symptoms and in no way interfere mtli the treatment Thei imy 
lx, disrigarJed In 20 to 30 per cent of the cases more massive effusions 
occur Sometimes they come on with stonni symptoms pam, high fcier 
and prostration Some authors advise that the fluid he withdrawn and 
replaced with air, hut m mi CTpemnceit osuallv woiVs hotter tolcaie them 
unmohsted unless urgent dyspnea inahes it necessin to remove them. 
If the effusion occurs wlicn the lun^ is oompletoh collapsed the\ maj per 
sist fop years If the lunj, is only partialh eollapsed it is seldom possible 
to produce full collap o thereiflcr V rapid resorption of the fluid may 
allow the lung to evpand quichly and if the pleural surfaces once become 
oppo cd they adhere and further treatment is impo sihle ‘sometimes the 
effusion becomes infected without then, bting a definite pulraonarj nip- 
tnre Ihc patient thin develops a pvopucumothorax with the attending 
Fcrious sempfoms 

In apparentlv henlUi) mdividuaU the lung sometimes niptiitcs, causing 
a spontaneous pneumothorax In the i iiistiuccs the ssmptims are often 
trnial no infection of the pleural <*a\it\ oiiur« and the air is quiehh ah- 
forhed The pleural rent must lie icrv mall and as the lung collapses 
the opening closes and quickli heals V similar accident sometimes octurs 
diiniij, pneumothorax treatment Oiilv a sin ill amount of air ma\ bo 
introduced and tet at exiinmation a considerable collapse mav he dis- 
cotcred Oiio author rcp<irts the occurrence of this accident as ho was 
preparing to induce pneumothorax Tho accident is duo to the rupture of 
an emphj ematous blob or to a small tear m tho pleura from tlio tUj, of 
adhesions Theso innocent accidents arc not followed bv anj important 
eon cqnenccs Thej aro di tinguisbeil from larger pnlmonaiw ruptures 
bj till nb>ciiee of iii/eciion of the pleural civiti \\lien larger ruptures 
occur infection alwaia follows accompanied bj the stormy semptoms of 
pyopneumothorax 
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Since the beginning of the hi tore of the human race tho hfe-giving 
powers of the «im Ime l>ocn reoojH/cd Tin I-gcptians and tlio Persians 
pTctiving but not ci'niprrlwiulnig the e power*, cmlnxliod tbem in tbur 
religious Ixhcfs. It remiiiied for tho Orecks and the Lomans to bring 
sunlight difiiiitelj into tbe rcilm of thirapcuties. On the nihiee of tbeir 
plnsieians tliei built soliria in their homes and on their terraces in which 
thev expo cd thiir mulo Udns to the sims action Herwlolus mentions 
sunlight in his writings and Hippocritis, the foiindir of climatologs and 
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upon tlic fact tliat (11 tins group of f»\niptom3 nia^ recur in tlic «une 
patient at three or four toniecuti^t refilling^ and (2) that ^llc^ inav fo! 
loM pliural tnuiinn without gw inflitions for instanct tlic injection of 
nnaocnin llu dispute w not %tt «cttlcd hut general considerations kid 
ini to distrust the mow that phural shock can citi«e death 

Infection of the pleura! niis ootur fnirn without or through 

the luiir^ It IS neidless to cinplmsiro the ea e with which the pleural 
cai lt^ nn% be inftetid and Ruperthioua to insist tipm the iinportinee of a 
ripd sur^Rnl tcehiiic in all the iinnipulntioiis I sen with great care 
infection of the wound will oecwiouatU occur and spread to the pkun 
A more coniinon cau«( of infection w pmlmonnr^ rupture This occurs 
often enougli to he u ni itt< r for serious consideration No doubt rupture 
IS often facilitated h\ the tug of firm adhesions \\ liethcr infection comes 
from within or witliout a pcoptn luiiothorix rapulK results and is oftin 
qtiickh fat il h \cu when tlit patient docs not sueciimh a diflicult situation 
results, the proper tnnnagtmcnt of which taxes medical and surgical jb 
gcnmt\ rortnaiK nt drainage imiat umioIU be c«t iblished and m the end 
the p Uieni faces tlic nltc rmtivc of such continued drainage or an extensile 
plastic operation to obliterate the esMt^ collip»e of the chest wall 
Neither of the two is an iiivitmg prospect. 

It IS common for a little air to t«eapc olont the puncture wound into 
the suheutancous tis«iu This causes a more or less nnrkwl cnpititine 
swelling It is of no pncticil sigmfiesnee At times air separates the 
parietal pleura from the chest wall and at a snsequent inflation the need e 
imj (liter this blob and, since the manometer r« cords o dilations, air nwf 
bo introduced under the misapprehension tint the needle is in the pleur® 
eaaita fho air quieklj forces its wu% through the mednstimun to tic 
Bubcutanoons tissue of the neck and is rccognircd h\ tho charocterutic 
crepitation When air cscajics into the deep extrapleural tissues it ma' 
tra'cl in any direction Lsinllj it goes to the neck and arms or c w 
wall but it nn> wander to the alidonimal wall and cicn to the scroUim 
and thighs Instances arc rcjiorted in which the air has pierced the w 
phragiu, prohablj in tlic (xnmictiie twauc about the aorta, and pro uec 
extensile subdiaphngimtic einplwstnia Subcutaneous cinpbj tma is 
unpleasant but othcrwiso harinle s complication Pain is the commo 
ssroptom and when tlic air Ins mhltritcd the mediastinum, dispiBiT 
and daspnea are often complained of The complieation seldom occur^ 
to an\ marked degree except when in the presence of adhesions air i 
forced into the pleural ciaity under high pressure The tympanitic no 
gi\eu hv the air upon percussion maj lead to tho false impression 
a large pneumothorax has been produced 

Pleural effusion is the most frequent complication of induced 
thorax After the pneumothorax has been maintained for sorno i 
a small amount of effusion almos.t regularly occurs These small effusion 



HELIOTIIEP \P1 IN’ TUBfRCULOSIS C63 

actioa aro lacking FTpenmentH conducted bv the Tarions in\e tigatora 
haio been done under vailing ojnditioni with the result that oppos ng 
conclusions have been drawn \t the present tune two schools CTist, the 
one giviD^ to certain portions of the suns spectrum greater action than 
other parts or whole sunlight the other holding to the theorv that all 
parts of tho «olar spectrum are of value and tliat with our present limited 
knowledgo we cannot attrihutc beneficial powers to anj one portion of 
tho sun’s cnergv to the exclusion of tho otherb. The autlior, LoGra o 
and Baldcrrev subaeribc to the latter view Kollter gavs 

“Although it cannot be denied that CKCcllcnt therapeutic results have 
been obtained with artificial light especially with ultraviolet rajs pro- 
duce! bv the mercury vapor lamp 1 am strongly of tlio opinion that, up 
to the present science has not vet invented an adequate substitute for 
sunlight on this point I have the wipport of Fin«cn himself, who admitted 
that tho ideal treatment of lupus was heliotlierapj at a high altitude” 

Effects of Light on Bacteru — ‘“'unhght is very dt tnictive to bae- 
Icrn Tie time required for this action depends upon the intcnaitj and 
qualitv of tho light, temperature condition of bicfeno moist or dn 
ago of culture and tvi>o and biologic properties of the organism The 
action of light upon bacteria is supposed to rest cbieflv with the blue, 
indigo violet infrared and ultraviolet ravs Tho greatest hactencidal 
action i» given to tho ultraviolet portion of the spoctnnn. It has been 
demonstrated that bacteria upon nicilia arc killoil bv tins pirt of tbe spec- 
trum but if the bacteria arc covcivd bv verj thin lavtrs of tho media 
tluj arc not affected In the skin bictena niav bo killed at a depth of 
1 o mm and their virulence diinini lied it a depth of 4 mm It has 
also been shown that ultraviolet rivs of «nfficient gtnngth to kill hie 
teria at a depth of 0 2 mm aro al-Hi strong enough to destroy epithelial 
cells at a depth of 0 mm in one hour eisiior has shown that the 
infra reds arc ns powerfuiK bacterieidal as the ultraviolets Bie work 
ing with tho Bacillus prodigio us found that all the frequencies of the 
VI ihlo spectrum and the nltraviokts of the invisible (infpireds not 
tudied) 111 ratio increasing fn>m nd onw ird checked hacfcrinl develop- 
ment tho greate-t action Iniiig noted from the blue to the ultraviolet 
Trekcusksji m coinpinii^ the action on bictena of sunlight at different 
altitude* found tint tho results obtained wen. the same at an elevation 
of 1 jCO meters (I)ivo ) as at sea level (St PtUrsbuig) \on Bergen 
di agrees with this n port finding that at thediffert nt scisous of the veir 
at an elevation of 1 ICO luefers varving periods of eTjio un were necos 
an to di trov bnetena C ineentrated sunlight was found bv Finsen to 
kill lacteria fifteen times niort rapidh than onlitmn sunlight Onlv 
when the various imestig'Uors olwcrvc nnif nn methods, measuring the 
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clinintot!icrnp\, was the first to employ its cnerp\ ui the treitmcnt of tuW 
culo’is of tlio lungs 

During the centuries that follouod (the Dirk Ages), lioliotherapT 
seiins to lm\o fiillcii into disuse, until in 1800 it was revned b} tic 
2 rcinh 'smcc then (he phisiologic«l and thcmpeiitic effects of light from 
l>otii naturil ami artificial «oimcs linvo been mule the subject nf luore 
or le«s enreful 8tu(l\ stimulated I>\ tlio fact that in spite of its i\idc u’c 
and nckiiowlcdged iirtue the ml iinturc of its action lias remained a 
mister^ 

\ nnous tlicorita ng-irding its action linie lietn suggisted Thosi nbo 
ln\c Ulicicd tbit tlio henefieial laluc of light is confined to a certain 
portKin of the spcetnim lisae tried to siilistantintc tlieir theories ba tbt 
n«c of lights rich m that pirticulnr rn\, hopin^ nl»o m this wn> to oacr 
come the UifluultN pri cntcil h\ the fact that the sun’s radiant encTgv is not 
alwa's niaihihlc 

( linitniH uho eonfrihuf^l carli (<> ottr knonlcdgx of the «n«s (hew 
]x*ntu application uor* Ihrtnmd and Tecontr About 1*^40 Bonnet 
Fiiiicot and Ollier * inploM d sunlight in the tri itment of joint disca C8 in 
gtmril uni T(|>orttd tuoonri^ine, nsuUs In I in cn ptiblidi(d bu 
work on the ofFtets of the short waie-Iength rn'<, violet and iiltraiiolit, 
upon lupus and the value of tlio ro«l ravs in annlipo\ Bernard in 1*^0’ 
noticed tho action of liglit upon suppumtmg wounds Bollior at I-cv«in 
m 1003 heg-m his trentment of tuht rtuh«i8 h\ im aiis of licliothcrapv 
was till first to appl> the sun’s euergv in a svsteinatic manner and Ins 
original toohnic has licen uiu\<.r<illv followed h% 8ucic<sfiil hehotheropi !*■ 
Malgnt in 1004 tmtid pulnionarv tuberculosis b\ sunlight Ivimc m 
100 } used lif,ht 111 the IreutiiM nt of lupus and m 1004 liofh he and Mal'^1 
applied it in pulniomrv tubertulosis I eiikci begin its use in 190S D 
this countrv the author, with the cooperation of lljdc and Lo Gra'jO 
instituted heliotherapy as a prcilomuiaiit part of their treatment of tuber 
cnlosis in 1013 Just ns Bollicr was the first to Btaiicinrdize and scien 
tificallv utilize sunlicht in the treatment of tubtrculosis in Furope, tbc 
J N Adam Memorial Hospital was the pioneer institution to appl' 
euro cstcnsnclv m America From this brief lijstorv of light tlicnpeusi 
we learn that siiiilipht as a curative factor is ns old ns the practice o 
medicine, and, although much has been accomplished in tho pi9t» d is 
tho future tint we most look for a more «petific kiiowlcdcc of its action 
and n more scientific application of this therapeutic agent in health an 
disease . 

As one reviews the literature on the action of light, whether siiniic. 
as a whole or any one of its individual rajs, one immcdintclj 
many and great discrepancies that have occurred in the \york of the di 
cut experimenters Tbctc diffcrtncos of opinion art primarilv due to 
fact that, up to the prc'-ent, fundamental and rudimentary facts of 'S 
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Careful obsemtions of tlie coloring of animals ba\e revealed facts 
whicli seem to substantiate tbe above mentioned theory that pigmentation 
18 a protective agent against the caustic action of tbe ultraviolet lioht. 
The loner vertebrates exposed to the snn have pigmented mesoderms in 
those instances where tlie ectoderm is devoid of pigment and this pro- 
tective pigment is onlv present on the surface which is expo cd to the 
sun’s ravs Tropica! animals as a rule have black skins the exceptions 
to this have red or yellow pigment or are so thicklv covered bj hair or 
feathers as to need no further protection In the white race the pia 
mater of the cervical cord, which is most exposed to light, contains pig 
ment which m the other portions of the cord is absent. Woodruff 
savs 

‘As a rule, in races of men the amount of pigment is sufficient to 
protect from tho maximum amount of ultraviolet light to which he is 
exposed at any time lu the vear m the climate which evolved tbe tvpe" 

Without this means of adaptation to the «olar environment, tbe de- 
velopment and progress of the humm race would l>e gtiatlv imprded 
liiat pigmentation may have other fuiKtions in addition to that of pro- 
tection must ho admitted, but a greater or more important ono would bo 
inconceivable 

A tbeorj perhaps equally os important os those previously advanced 
H suggested bv flic author and his ooworkers J.oQrasso and Baldcrrcy 
It 18 believed that fanning of the skin changes the white reflecting less 
absorbing surface of tho UkIv lo one which permits greater penetration 
and absorption of light, pirtitnlorU tho long wave-length ravs If it is 
true then that onlv the rivs ob orbed oro effective in producing chemical 
change’ (Orittbusj bv incret cd pigmciifntion and absorption greater 
do ages of lij.bt arc available The law of radiation is the reverse of that 
of absorption so that althoiigli taimmg mere iscs heat absorption and pro- 
duction, there IS nl o in inert i id abilitv of the body to radiate heat winch 
prevents heat insolatim or sunstroke and permits us to give extended 
periods of solar radiat on with its accompanying hvpcremia 

4 The theory as to the tnnsformition of wave-lengths bv pigment 
has lirin held hj Rollicr and Microwskv but has never bceu demonstrated, 
as a solvent has uot bceu found for meUnm. 

Effect of Light on the Circulatory System. — The effects of light upon 
the circulatory svstem have Ixam vtrv Cttrcfnllv studied The blood 
'I ils an nffocted fint a dilatnn of the cutaneous voa*els taking plico 
There is a lowering of hi vxl prrs iiro Ultraviolet radiation dots not 
influence the pul o rate but with oolir radiations an increase inav bo 
noted \n lucrcn e m litiiKj,lobm anl the numlnr of red blood-mils is 
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of the snlnr rncrg\ or aTtiHciiil «o\irco of light, making accunte 
oh«omtioiis ns to tempcrntiiro and Tia%e-leiigtiis pro out or it«cd and tak 
ing into necoiint such factors ns tlio possible interfering infiticncc of the 
reactions of the cnitnro inedin upon bictcrml growtii, vill aimilantv in 
results bo found \t present wl are safe m easing that light is bie 
tencidal but in tlio lil«ritor\ much remains to bo done and a standardi 
zatioM of tbe tcdiiiic inu»t l»c mido and followed As to the bactericidal 
action of light in the deeper tissues, one tniglit senture the opinion that 
tho growth of orgam«Jiis is inhibited bs the action of the doeplv penetrant 
infrn reds, bisin^ this upon the increasctl inflammatory reaction causing 
increased exudation of «enim, and tho migration of leukocytes promoting 
pliagoc\toais A crboofT and Pell in sponking of tho destruction of hae 
teria within the conic'i or am other tissue of the liody sai 

“Abiotic radiations po««ess no tlierapcutic snliie This is duo to the 
fact that abiotic radiations th »t arc able to penctrsto the tissues are more 
destructno to tho latter limn to tho bactenn ” 

Jansen held the mow that annliglit acted ns a caustic and not as a 
germicide 

Effect of Light on th« Skin— The pliisiolo^iojl changis occumn" 
in the body c-iusod b\ li,.bt arc ni» >ct not fiilh known Some few tudiM 
arc fairly complete Ibo changes noted in the histology of tho normal 
skm after exposure to simliglit have Ixxii stiubcd and it has been found 
thit macroscoptcally tlie skm prc'-oiitcd an acute crvtheina Microscopi 
cally, there is a dilatation of the euperficnl and deep blood vcsselsi w 
creased exudation of scrum, pirticiilnrly in the cornim, slight elcistion 
of the horny layer and sepnmtion from tho granular stratum, niigratiou 
of leukocitcs with slight infiltration, dilation of tho Ivniph spices an 
m tho basal layer more kariokincsis than normal "With ndution o 
normil skin there are tbreo tipes of reaction lint erithcina, nppar 
ing after from eight to ten minutes, light cj^themn, xcsombling a 
of the first degree, w itli a short latent period of from three to sis liour® 
following radiation, and pigmentation occurring in from four to 'i 
days j 

The following theories haio been adiauccd ns to tbe function o 
pigment 

1 That it IS a natural protcctnc meisure nijainst the irntntino 
effects of tho ultriviolet ms tlms permitting the exposure of the ' 
to the action of sunlight for longer periods of tunc 

2 it has tbe power to transform tho short waic length u 
violet rays to longer and more penetrating ones 

3 That it changes the abwrbcd rays to Inmg energy 
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Careful ob'crvations of tlie tolonng of animals haie revealed faets 
which seem to substantiate the above mentioacd theorj tint pigmentation 
13 a pTotectno agent against the canstie action of the ultTaviokt light. 
The lower lertcbratcs exposed to the sun haic pigmented mesoderms m 
those instances nhere the ectoderm la deioid of pigment, and this pro- 
tective pigment is onl\ present on the surface which is exposed to the 
suns rajs Tropicil animals as a rule liaie WacL skins the exceptions 
to this halt red or jellow pigment or are so thicklj covered bv hair or 
feathers as to need no further protection In the white race the pia 
mater of the cervical cord which is most exposed to light contains pig 
ment which in the other portions of the cord is absent. Woodruff 
<ajs 

‘As a rule m races of men the amount of pigment is sufficient to 
protect from the maximum iraount of ultraviolet light to which he is 
exposed at any time in the year in the climate which evolved the typt ’ 

Without this means of adaptation to the solar environment the de- 
velopment and progress of the human taco would be greatly impedfd 
That pigmentation may have other functions in addition to tint of pro- 
tection must be admitted, but a greater or more important one would be 
inconceivable 

A theory perhaps equally as important as thoes previously advanced 
H suggested bv the author and lii« coworkers LoGrasso and Bilderrey 
!♦ 18 believed that tanning of the skin changes the white reflecting less 
absorbing surface of the body to one which permits greater penetration 
and absorption of light particularly the long wave-length rays If it is 
true then that ‘ only the ravs absirhcd are effective in producing chemical 
change (Gratthus) by increased pigmentation and absorption greater 
dosages of light are available The law of radiation is the reverse of that 
of absorption so that although tanning increi fs heat absorption and pro 
duction there is also an increased ability of the body to radiate heat which 
prevents heat insolation or sunstroke and permits us to give extended 
periods of solar radiat on with its accompanying hyperemia 

4 The theory as to the transformation of wave-lengths by pigment 
has been held by Pollier and Microwaky but has never been demonstrated 
as a solvent has not been found for melanin. 


Effect of Light on the Circulatoiy System — The effects of light upon 
the circulatory system have been very carefully studied The blood 
vessels are affected fir’t a dilation of the cutaneous vessels taking place 
There is a lowering of blood pressure Ultraviolet radiation does not 
influence the pulse rate but with solar radiations an incren«e may be 
noted An increase in liemOolohm and the number of red blood-cells is 
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found and this has been nttrihutid to the altitude rnther than to hgtt 
If a loukoc}tosis exists, an iiicnasc m the |>ol} inorphomick ir cclU is 
present in the beginning but Inter cximinations shou a decrease in the 
number of white cells with nn men. i«e in the lvnlphoc^t^s bnder the 
influence of light, hcinoploinn gixcs off its oxcgtii more ijmckl} than in 
the dark This would indicate that the oxidizing power of the blood is 
increa«c-d and tlierch^ the process of oxidation in the bod> i3 encouraged- 
UltraMolet ra^a ha\e no effect upon the crjthrocjtcs They docreass 
blood pifsstcre, cliininish the number of leukocjtcs and cause a Irinpho- 
cy tosis 

A stimulating cITott is found upon the- vasomotor system This is 
probabh due to the infra rid, red and ultraeiolct rajs Ilcspirations are 
slower and deeper after etposim to fiiinhght These conditions are at 
tunes found upon rudiatioii with idtraeiolet mes It is noticed thit more 
rapid oxidation of tissue tikes phot with nii incrci«e in elimiiialioii of 
COj nnd uiertnsexl excretion of iiniio, urea and chlonds All osaimila 
tuo procos C3 are stimulated and there is a ^l^c in the cilciiiin and phos 
phorus content of the blood with stabilization of tlie calciiun m the bonv 
stnutnre 1 he cutaneous nerves arc espccinllv susci ptiblo to the socalled 
chcinicil (hluo to uUraMolet) rav« Bv the inllneuce of tliese rnvs strong 
excitant or tonic iinpre^ssioiis are constantly imdc upon the central nervoas 
Bvstora, thus iii'iintaining an efficient activitv in cverv vital organ. ^ 
ticnts may lieeomo irritable or nervous under solar or ultraviolet radia 
tioiis but IS a rule a quieting effect is noted This soothing influeaw 
18 particuhrlv proiioimced in the blue portion of the spectrum. 

The boilv temperature vanes grcillv As a rule, however, where fever 
exists a gradual consistent lowering of the teinpcrntiirc occurs 

h-limiiutioii 19 favored through the lungs, kiduevs and skin Dmnsu 
mav be pre eiit following ultraviolet radiations, oud albuimn may be foua 
la the urine 

Theories of the Action of Light — Alanv theories are advanced as ^ 
the action of light but fhev have not been Bubstantiated as yet ® 
following arc briefly presented 


1 Pigment is earned to the deep viscera by the bloodstream and 
focal reactions arc sot up 

2 Jlctabolic changes arc enused by light and the pigment conve s 

tho short wave-length ravs to long wave-length rays that are more pene- 
trating , 

3 Stimulation of the skin by light causes it to send out Urge num r 

of antibodies . 

4 The action of light upon the nerves of the skin and blood vwsi 
causes vasomotor stiimilation, increases o’^genation and has a dir 
effect upon the tissue ferments 
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5 Radiant energy the e-«ict nature of which is unexplained is ab- 
sorbed b} the capillaries of the skin and earned to the depths 

6 Light breaks down the skin proteins and these act as antigens 

It mai be true of the human bod> ns it is of plant life, that different 
cells respond to different ra\3 If this theory were proved the beneficial 
effects of sunlight might easily lie explained It would also be quite 
clear win natural sunlight with its complete range of rajs has given 
more satisfactorv results ihni less complete artificial lights 

Pathological Effects of Light — PitliologicxlU sunlight produces a 
hvperemia It changes a pi-isnc coiiciestioii to an active one Xhcre 
is dilatation of the blood \c sels migration of leukocytes extravasation 
of serum into the ti sues and imieastd connective tissue formation Se 
veto crvtliema with burning and blistcmi^ of the skin will take place if 
the skin is unaccustomid to the snus action Heat insolation and heat 
stroke are conditions noted when ixposurc to the suns energj has been 
made in those unaccustomed to its action or when the radiation has been 
over too long a period of time Ultrav lolct rays ore caustic in their a tioii 
rapidh producing an ervthcma and bum Their effect upon the ejes 
is aliio caustic blindness nsultin, if the action is too prolonged The 
infrared and red ravs arc most in trumenta) in causing heat in olation 
and stroke Thtir action is partuulsrlv infiammator} In the presence 
of humiditj tl ev incrta e the production of carbonic acid affect the 
cortex of the brain, cau&ing cpihptiform or tetanic seizures and may 
influence metabolism Green ravs do not cause inflammatory changes 
but exposure to these rave is depressing phjsical processes are retarded 
Erom the blue to tlie violet inflammatory reactions are found 

The secret of the suns vclion on patlulogical processes is that while 
It is highly toxic to bactiria in general and the tuberdc bacillus in par 
ticular the olar radiations are beneficial to the cells of the individual 
It appears to incrtase the rate of disintegration of cells dimaged beyond 
repair while stimulating tht activity ol thosi, which are undamaged 

Penetrative Effects of Light— Tliat sunlight will penetrate the 
human body has been proved hv MJgat Fiuscu Ivime Lenkei ‘^cliambcrg 
and others As to the penetration ol the individual rays Fmsen states 
that the penetrating power of the different colors is inverselj proper 
tionate to their power of producing inflammation ’ He found that the 
short length iiltrayiolet rays were absorbed bv the epidermis and that 
the inner long length rays as well as the blue \iolet reached the capillary 
network of the blood bclimidt found that the penetration of the red ravs 
through, fatty tissues took place in. one second and through mu«cle in one 
minute I^nkm bj tbe ii c of blue and yellow rajs w is able to penetrate 
tissues a di tance of one inch but m the absence of muscle tins was 
increased to three inches The red rays he found to b> still more pene- 
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found niul tUi'i U«s 1«’U\ Mtnlmttd to tlw altitude ratlier tlian to ligit 
If a Icukoc\tO'<H txist% an tiicni t in Jjio iJohinorphonuclcir cclU u 
pre^ut Hi tlio iH'gniimi^ l»\»t lator ixatniimtions sliow a dccrca'C in the 
ntjmWr of uintc cells uith an ]ticrt*isc in the hinphocitcs Under the 
influence of liplit, lamo^lolnn feuen off its oxigtii more quicWi than in 
tJie dark This nonld indiintc that the oxidizing power nf the Hood la 
incrta'^cd and thtrcbi the proctss of oxidation in the hod\ is eucoura^ri 
Ultraiiolct ra\s ha\e no effect njHin the ei^throojtes Thej decrease 
Wood pressure, diminish the nniiiber of leukocytes and cause a limpho- 
cy tosis 

A stiiniilnting effect is found upon the insoniotor sistcm Tins is 
probabh due to tho infra rtd red and ultrnxiolct ms llespinitious are 
slower and dwper after expo urc to sunlight Iliesc conditions are at 
times found upon radiation vith ultraiiokt ra\s It is noticed that more 
ripid oxidation of tissue tikes place with an incrcisc m climmation of 
COj and iiicnav'd txcixtion of uriiu, urea and chlorids All a”inuls 
tivo proctws are stimulated and there is a ri«c in the cakium and phos 
phonis content of tho blood with stabiliz'ition of tlie calcium m the honv 
stnicture flic cutaneous nones arc cspccialK 8ii*ctptible to the w-calW 
clicmicil (blue to ultrniiolct) ms lly the jnjlucnco of these rais strong 
excitant or toiuc tmpro'sions are constanth made upon the ceiitral nerrous 
sistcm, thus maintaining an efhticnt aetmtj in eicrj Mtal organ I’ll 
tients mai become irritable or nenous under solar or ultraiiolet 
tions but as a nilt a etuieting effect is noted This «oothing influeDce 
18 partieuhrh pronounced in the bine portion of tlio spectrum 

The bodi temperature xarics f.rcatl\ As a rule, howcicr, where feter 
esi«ts a gradual constitent lowering of tho temperuturL occurs 

Llimiiintion is faiorcd through the kidncis and skin Diure is 

mi\ be prc«ciit following nitroiolct radiations, and allmmia imy he loan 
m the urine 

Theories of the Action of Light — Mmi theories nre nckmced as o 
the action of light, but thc% Jia\c not Ikcu substantiated os yet ® 
following arc briefly presented 

1 Pigment IS carried to tlio deep viscera hj the blood ‘trenu and 
focal reactions are set up 

3 Jlctibolic chant,es are can cd hv bglit and the pigment coiive s 
the short wave-length ms to loiij, wave-length riys tint are more 


trating . 

3 Stimiihtion of the skin by light causes it to send out hrge num 
of antibodies , 

i The action of light upon the nerves of the skin and blood 
causes vasomotor stiiiiulation, increases oxygenation and has a airc 
effect upon the tissue ferments 
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doudv dijs for tbej nlao lia\o months Tvhen solar radiation is almost 
impossible 

To obtain the Kst results from heliotlienpj it is necessary that a 
definite technic be followed The indntduals adaptability to this form 
of treatment requires careful obscnations so that excessive or harmful 
reactions may be avoided 

Upon admission of the patient to the hospital casts (if m use) should 
be remoacd and the indiMdual graduan> accustomed to life m the open 
The procedure followed is hrst to have the patient rest and sleep inside 
with doors and windows open After beiommp mured to the air he 
should be placed in the shade on an open porch for an hour or two, the 
time being gradually increased until practically all of the twenty four 
hours arc spent outdoors This stage of the treatment maa occupa a 
period of from seatn to ten dias dcpcodiug upon the physical condition 
of the patient the season of the aear and the character of the aveatber 
Robust patients used to ontdoor conditions maa during the summer 
months, bo subjected to exposure to the sun immediately upon admission 
but the hectic emaciated and bedndden t\pe must be very gradually 
adapted to the out of door life 

During this time careful obscrvatioDS should be made of the patient, 
and records of the temperature pulse respirations and tho urinary and 
blood findings noted 

Following this preparatory stage the patient is ready for solar 
radiation 

Sun cure should not be given later than one-half hour before a meal 
and not earlier than ono hour or preferably two hours after During the 
hot summer months radiations must not be given during the middle of the 
daa as at this period the intensity of the solar energy is at its maximum 
and a more or less eaere reaction (heat losoktion) with headache nse 
of temperature, nausea aomiUng rapid pulse and other ooustvlutional 
disturbances may occur The exposures are made with the patient m the 
recumbent position The head must alwaas be protected either by cap 
umbrella or awning The eyes are shielded by means of colored glasses or 
a towel placed over the eyes and forehead Caro must be exercised that 
a breeze does not stnkc the body 

In choosing the site for the construction of a building for sun cure 
consideration must be giyen to wind protection It should be so situated 
that adequate shelter from the prevailing winds of the locality is afforded 
Additional security may be furnished ha wind breaks or screens since a 
slight breeze sinking the body may chill tlie patient and render him 
susceptible to colds In those patients with hi^h fever (102® F ) mark 
cdly poor physical condition and greatly lowered resistance, exposures to 
the SHE must be more gradual Too careful observation of these cases 
cannot be exercised and exposures should be shortened or entirely dis 
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trant I\Ri«cr, li\ excluding all of the n^fl except the bine and Molct, 
obtained impn sions upon photographic plates through the chest. Bu^k 
Mas uiinhlc to obtain this result throuf^h his hand in ten nmiutcs Fin 
sen, "Mnlgat Iviiiic and Ivnistr liaxt ohtauicd impn.‘>sioiis of objects on 
photographic plates h^ parsing sunlight through the chest. Thc^e results 
haic also Ikch obtained at tlio 7 A Adam Afcmonal Ilnapita? It is 
most unfortunate that in this work the lIltenslt^ of tlie light was cot 
mcisurexl and a apcctruiii niml^sis was not made, but the^e two factors 
TTiIJ he dealt with ni future < xpeninents The temperature, chamcleioi 
«k\ (clear iloud\ ), humidit%, tune of experiment, direction of Mind and 
baroiiKlrie pn«surr were all ineludid in the observations I astinan Fan 
clironintic Platfs wire ijsid IJie various fvjies of light testixl were sun 
light, nd ravs (wavc'-Icngths 'iSO to 700, total light tnn«inission 2’ per 
cent) green ravs (Mave-lcnglhs 480 to CIO, total light trinsmission ^3 
per cent) and blue ravs fwavc-longtlis 480 to 510, total light transmission 
1 per cent) II) eoiulumng other filters it was po sible to cxcludu all 
but one single portion of the visible spectrum, but m so doing the total 
traii«ini«siou vias at times so small that imprr*sions upon the plates wer® 
obtained oul) through thm portions of tissue under the most favoraMc 
light conditions Ultraviolet ravs were obtained from a ITanovia lamp 
Concentration of light v\as accomplished tv using the Thc 2 nc*rorsmcuf 
Lens 

From these experiments one might conclude tint sunlight will pene- 
trate the bodv to a depth of ten inchis, that the penetrative powir of tbo 
individual n) iiicreiscs ns rcfraiigihilitj dccrcn«c3, that concctitranon o 
light favors pinctmtion and that pigniciitatiou is an important fnctor m 
promoting light penetration 


Heliothcnp) ma) be practicwl in niiv plicc where the suii shines, but 
different localities show great Tnriations in tbo quality and quuntit) e 
the suns light 

In reaching sea level the sun’s ravs must pass through the whole tiii® 
ness of the atmosphere In and near large cities the air is heavily uuef' 
with mi&t, dust, smoke and microorguusins which absorb beat and li?* 
ravs This loss of energy tv absorption dimimshes the efficiency of tb® 
sun's cnergj The incnastd Lumiditv also overheats the air to sve 
an extent that tlie sun batli maj have n relaxing even a depressiDJ? 
effect, ratlier than the desired stimulating one In higher altitudes f ® 
atmosphere is free from solid partidcs, humidity is less and the maxiintim 
quantitv of light is av ailablc without loss by absorption For these reasons 
greater intensities of sunlight can be borne at higbtr altitudes, but it nius 
not be token for granted that these localities arc free from rain an 
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Second Div— The feet are insolated ten mmntes and the legs from 
ankles to knees fi^o mnintcs thne or four times at hour mtennls 

Third Da\ — The feet art msolated fiftttu minutes the legs from 
ankles to knees ten minutis, and the tbigiis fi\e minutes, three or four 
times at hour intenals 

Fourth Daj - — The insolation of the previously exposed parts is in 
creased hv fiie minutes and the abdomen is eaposid fi\o minutts, three 
or four times at hour intenals 

Fifth Day — ’Again the insolation of the previously exposed parts is 
increased hv fi\c minutes and the chest is exposed fisc nuiuitcs three 
or four times at hour intervals 

Sixth Day — If the condition allows it the patient is turned on his 
abdomen and the same course as desenUd iboie is repeated 

Provided that the patient s condition allows it, instead of waiting for 
the sixth day to turn him on bis abdimeu in order to radiate the back of 
the bod\, from the first day ridntion of the front and hick of eaery 
exposed part alternatelv ma\ bo practicetl three or four times a day at 
hour intenals 

The solar radiation is increased fiic or ten minutes each time until 
three OP lour hours daily arc tiken 

The following simpler method m which the whole bodv is exposed 
from the very first day has l».«cn tncil an«l fnmd more satisfactory 

The first day the patient, using the some cie and head protection 
as with the above method is radiated lor two minutes throe times in 
the morning and three times in the attemooii at hour intervals Each 
of the six exposure periods is increased two aiiiuitts daily for fifteen 
days when the total daily ptnotl ol radiation will haye reached three 
hours 

The number of exposurca mi\ then be reduced to two in the morning 
and two in the aftenioon at hour intervals 

Strong and robust pitnnts max take four hoiir« of sun a day hut 
three hours is sufiicicnt for the majority of pitients 

As the action of the air upon the skin is of great importance, in the 
last year it has been insisted upon that the patients ifter taking the sun 
treatment should be naked except for the loin cloth, ns much of tho 
rest of tlie day as po«aihle so that the skin can lie exposed ta the stimu 
latiiig effect of the air Tfaroiighont the summer months children need 
rartlv dress but miy go to tlieir meals and roam nb>iut in their trunks 
binct. this addition Lis been mule to tho sun cure treatment the results 
noted have been a great deal better 

During tho v\intcr months, rt^irdlcss of sun conditions patients may 
be given air baths The length of time for these exposures depends upon 
the degree of pigmentation and the phvsical condition of the patient 
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continued for a few dft\3 if onj ill elicits nri«c In tlic cicnt that 
radiations arc intorniptid for a short time, the first exposure upon re- 
sumption of the treatment should he for i shorter ]>tnod of time than 
that of the last radiation when the oxposnrrs ncre disoontinued Sciea 
irritation of the skin must lx aaoidcd not oiiK because of its ciTect upon 
tlic jntieiit but for the chief reason that tlicsc trtliicmatous anas are 
ditfiiult to tan 

Patitnts shmild bo cautioned and presented from oserexposmg them 
seises to light so that local and gimrtil motions arc prcientcd Open 
lesions are not to be cxposcil until after the whole l>odi has been uncov 
end to the sun’s rn>s Sinuses or iilcirs iun> lx toured with a wire 
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screen os a protection against llics, ond in children it also preieiits injurv 
to the lesion These lesions mo^ be cleaned witli alcohol and drts«L 
evith j,nuzc moistened with it 

After each radiation the patient im> bo iigoroush rubbed with spirits 
of cunphor as an aid in hardening the skin In extremely rare instance^ 
the skill may 1)0 so sensitive as to require the application of vegetable oi , 
such as coconut or olive oil, before exposure to tlic sun 

The following, method, which is practically the one used bj Dr Ho 
IS carried out at the J N Adam Memorial Hospital 

pirst Dav — Tho ftet are exposed and bithcd in the suns ra'S for 
five minutes, throe or four tunes at liour inti'-vals 
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Second Dar — The feet arc insolitcil tin minufts and the legs from 
ankles to knees fl\e miinifes tlirec or four tinits at hour intervals 

Third Daj — The feet arc mgolated fifteen nimiitcs, the legs from 
ankles to knees tui minutes, and the thighs five minutes, three or four 
times at hour intervals 

Fourth Day — The insolation of the previouslv exposed pirts is in 
creased hj five minutes and the abdomen is exposed hvc minutes three 
or four times at hour intervals 

Fifth Day — Again thi, insolation of the previouslv exposed parts is 
increased by tive minutes, and tlit the t is exposed hve minutes three 
or four times at hour interv ils 

Sixth Daj — If the condition allows it the patient is turned on his 
abdomen and the amc conr t os described fllwvc is repeated 

Provided that the patients condition allows it instead of waiting for 
the sixth daj to turn him on his abdomen in order to radiate the back of 
the body, from the first dij ndiatiou of the front and back of every 
exposed part olteraately mat l>c pnclieod time or four times a daj at 
hour intervals 

Tho solar radiition is increased hve or ten minutes each time until 
three or four hours daiH an- taken 

The following simpler method m which the whole bodv is exposed 
from the verj first day has been tried and found more satisfactory 

The first day the patient «8in„ the same eve and head proteetion 
as with the above method is radiated for two minutes three times in 
the tnoniing aud three times m the afternoon at hour intervals Each 
of the BIX exposuio pirienls is increased two minutes daih for fifteen 
davs when the total dailv period of radiation will havo reached three 
hours 

Tlie number of exp)SHres roa> then be rediieed to two in the morning 
and two m the aftenmou at hour intervals 

Strong and robust patients mav take four hours of sun a day but 
three hours is sufficient for the mayontv of patients 

As the action of the air upon the skin la of great importance, in the 
last VLar it has been insi«fcd npon that the patients after taking the sun 
treatment should Ik naked except for the loin cloth, as much of the 
rest of the dav as po sible so that the skin cm be expo«cd to the stimu 
lating effect of the air Throughout tlie summer months children need 
ranlv dreas but may go to thetr meals aud roam about in their trunks 
Since this addition Ins been made to the sun cure treatment the results 
noted have been a great deal lietter 

During the winter months, regardless of sun conditions patients may 
le given air baths The length of time for these exposures depends upon 
the degree of pigmentation and the phvsical condition of the patient 
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Children vho nro pennittfd to pwpci^i Ina^ ho nllowod to plaj in tLoopen 
on calm sniini du\8 for periods up to one hour tien iilicn the tempera 
turc IS ns Ion ns from G* to 2* aho\c rero 

At tins point it is well to cmplmsizo iifrain the importance of wind 
protection nlitn hntlis during cold noutlior It is obsolutclv 

necessary tlint no hitoze strike the ho<U I aeii nhcii exercising, well 
protected placis must ho scle'cled, tiiiliss the da\8 ore extremely 
calm 

In the course of the sun treatment the skin pridimllj takes on a 
hronze hue, then a cop|K.r color, and liiialK a lx nitifiil clioeolifc trown. 
As pigmentation progri‘»ai3 the skin becomes snpplo and lehctjr and free 
from hlcinishcs 

Tile faaomhlc progress of the cure is in direct proportion to the 
intciisitj of tlie pigmentation Patients do not seem to show much im 
proaoment until tanning takes place 

Por«nii9 of tho hnmette tape tan the l>est while the freckle and red 
haired art tho poorest subjects ilic latter hum oasilj but with per^s- 
aeraiicp thij finall} tan It sometimes fakes a ^enr for this t^•po fo 
show pipiKiitntioii What siirjiriscs one most is the i>erfett plnsicol 
dciclopmeiit and finu mu«cHlatnrc of patients who liaio l>cen in bed even 
for jears 

Tho oiTect of solar radiation on the general condition of the patient 
IS ^c^^ gratifying fo pitunt and physician alike Tho haggard and spmt 
loss npivarancL gives wa\ to one of cheerfulness and animation There 
is a ripid alleviation of pun and iisuallv within two weeks coroplt^* 
disappearance, temperature gradually comes down to normal, appcl*^® 
returns, weight and strength are taken on rapidly and the blood condition 
improves Both hcmOj,lobm and red cells iiitrcasc, leiikocytosi®, if 
ent, becomes reduced and an actual lyanphocytosis takes place 

The outstanding local tvmiII in the not too advanced ca«e3 of J0i“^ 
tuberculosis is the gradual restoration of motion, partial or complete 1° 
the affected joint W'licrens in the ordinary expectant trcitmcnt wit 
casts or by operative procedure tlic prognosis depends upon the com 
pletcness of tho ankylosis, in hcliotlieripv tho ftim is to restore the u 
function of the joint 

The action of tho sun upon tissue is one of repair There is 
tense recalcification and a spontaneous expulsion of scqucstri The e w 
upon lymph nodes is ono of gradual shrtiikago and in broken-down gm 
very often ono of absorption or calcification 

The effect on effusions is one of absorption This is best notice i 
peritonitis and pleurisy . 

Abscesses are usually absorbed but they frequently become calm 
Oftcntinir's they have to be roptitedly aspirated 
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Sinuoes at first react, as sbo'nn tj profuso discharge and slonglnng, 
tut this IS followed bj the formation of Leilthv granulations and the 
gradual drjin^ up and healing of the sinus 

The discarding of ill casta in heliotherapy has led many to he]ic\e 
thit immobilization is dispensed with in sun cure On the contrary, 
immobilization is one of the requisites in soHr radiation It cannot 
be emphasized too stronglv that the Rollier method of heliotherapy is 
not mere exposure to sun hut a combination of the sun treatment along 
with a specially dt\iscd method of fixation by rest in bed bv traction 
and by positions arranged with Laid pillows — a combination which in 
creases the rc«isting power of the patient, preserves or restores the natural 
function of the joint and preituts or corrects deformity 



Flo — Saowixo EABiTVsnox to Exposusz 


The t'po of case nsuallv treated by heliotherapy has in the past been 
U-rmed surgical tuberculosis This is a misnomer and its use should be 
discontinued In former years it is tme these cises usually cime under 
the obscrration and care of the snigcon but with our present knowledge 
that operations are contraindicated in the great majority of these cases 
tint a high percentage of them also hayc pulmonary lesions and that 
heliotherapy can K used yvith equally good results in all ca«es regardless 
of the OToan or structure involved it would seem best not to use the treat 
ment prescribed as a basis for classification of the various manifestations 
of the disease as surgical or medical Recognizing that the local manifes 
tations represent only the further inyasion of the body bv the disease, we 
must bear in mind the fact that althon^ special therapeutic measures 
may be indicated we are still dealing with tuberculosis, a general disease 
m which resistance plays a major rule and in which the efforts of the 
physician must bo concentrated on improving the patients general 
condition 





072 


lliLAlXfrM 01 TUinncUIOSIS 


Cliildrcn ^\ho nro pcrmittid to CTcrci«o ina\ lx* allowed to plaj in the open 
on tnlui, suiiin da\8 for periods up to one lioiir e\en mIicii the tempera 
tiire 18 ns low ns from C“ to 2* alwc zero 

At tbis point It 13 wlU to rmpbnsizo npnn tlio importance of wind 
protection when guiiif, air Imtlis during, cold wcatlitr It is ab'olutelv 
necessary that no breeze strike the hod\ Imm when CTcrcising; well 
protected places must be "elected, unless the da\s are extremely 
calm 

In the cour«o of the sun treitmoiit tbi skin gradually takes on a 
bronze hue, then a copjier color, and fliiath a licaiitifiil chocolate brown. 
As pigmentation pr0p.rt"at3 the skin becomes supple and ^clictv and free 
from blemislics 

Illc fa\oniblc progress of tho cure is in direct proportion to the 
intensity of the pigimntation I’flficnts do not seem to show much vn 
proiemcnt until tniiniii,, takes place 

Persons of tho Iminettc tvpc tail the l>est while the freckle and red 
hnircd arc tho poorest subjects The latter bum casih but with pet 
%cnnco tlie\ tinallv tau It sonutimes (ikes a jiflr for this tvpc to 
show piginiutitiou What surprises one most is the perfect physical 
do^eIopInellt and firm tnusciilatiire of patients who have been in bed crea 
for years 

Tho effect of solar radiation on the general condition of the patiwt 
13 ton gratifying to patient and physician alike The haggird and spirit 
loss npi>carmoc gt'cs wat to one of clii'trfulncss and animation There 
js a npid alJeiiatJon of pun and iisnaJh within two weeks compW* 
disappearance timpontiire gradually comes down to normal, nppet'*® 
returns , weight and strength arc taken on rapidly and the blood condition 
improtes Both hemoglobin and red cells nicrca«c, leukocytosis, if 
ent, becomes reduced and an actual Iwoiphocy tosis takes place 

The outatandine, local rrsiiU in the not too advanced cases of joint 
tnhcreulosis is tho gradual restoration of motion, partial or comphto, m 
the affected joint Whereas in tlic ordinarv expectant treatment wit 
casts or by operative procedure the prognosis depends upon the com 
pletoness of tho ankvlosis, in heliotherapy tho aim is to restore the a 
function of the joint 

The action of the sun upon tissue is ono of repair There is an 
tense rccalcification and a spontaiicoiis expulsion of sequestra The c 
upon lympli nodes is one of gradual shrinka^ and m broken-down g a 
very often ono of absorption or caleiftcation 

The effect on effusions is one of absorption This is best notice i 
peritonitis and pleurisy . , 

Abscesses are usually absorbed but they frequently become ca ei 
Oftentimes they have to bo repeatedly aspirated 
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and ankle, those are connected with hnckles and straps along the legs 
A second set of snaps nnd hnckles connext the ankle cufl to the triction 
apparatus at the end of the hed For the average child a pound for each 
jear of age is iisualh sufficient weij^ht 'When the patient is turned on 
his stomach the traction is removed and the incline is then placed m the 
opposite direction Abduction adduction and rotation are corrected by 
means of a sidc-norking eatensiou that grips the leather cuff above the 
knee and fastens on a roller that mns along the side of the bed \fter 
the flexion dcformitt, if present his been itdutcd, the bips are placed 
in byperixtension b\ placin«, a omall bard pillow under tlie hips As tlic 
muscle spasm diniinihlics the inclined plane should be lowered and the 
abduction or adduction deformity correspondingly corrected until ul i 
mifelv the limb is straight in full extension ^^lth the disappearance of 
pam and improvement in ^cneral condition dailv exercise in setting the 
muscles of the thi^h and bendm., tin kn<e while Ring on the affected 
side should he instituted After disciiar^iiin 8mu«< s have healed or when, 
m their absence, the general condition an<l X rav picture reveals c(ssa 
tion of tho active process, active motnn ot the affected joint should be 
carefullj encouraged, beginning with a verv limited are in rotation when 
the patient is lying on the affected side In this wav the degeneration 
of speeiahzed articular structures due t> atrophy of disuse can, in large 
measure he overcome The traction should l>c gridually removed pound 
by pound and cntirolv dispensed with when its disuse, does not provoke 
the return of symptoms 

Tuberculosis of the Knee — Ihe nietbud of treatment is determined 
by the stage of the disease In the acute stage without deformity of 
the affected knee, a posterior splint with traction m full extension is 
indicated and roeumbciicv on a Bradfoid frame should bo rigidly en 
forced Dcformitv can thcrebv be prevented, but once it has occurred 
traction should be applied at or l»evond the angle of flexion which exists 
IVhereas in hip the traction pnlls above both the knee and the ankle, in 
the case of the knee the pull is only trom above, tho ankle Subhixatioii 
of the tibia is prevented bv placing a pid underneath the. head of the 
tibia and corrected by placiii„ the le„ on i splint suspended with rubber 
hands After the knee is stnightcned the whole limb is plwd on an 
incline made of board or pillows to avoid cquinus Fixition of the ex 
trcmity should be maintiimd until the acute inflammation subsides and 
in all cases it should he gradnallv removed lu the fnllowin„ m inner The 
weight should be diminished by a bilf pound each week. ith continued 
improvement the vei^ht iiut> be entirely removed for ten minutes each 
day and with the patient placed on the affected side the leg may be 
actively flexed and extended through a small arc This range of motion 
can he eautioiislv increased as the recovery of the joint pennits In case 
the artveular surfaeis have been dcstroved and the joint spice obliterated. 
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SpECIM OlTItnilItIC XltLIMILTIC ilEASlHE^ 

Tuberculosis of the Spine— l*la‘'t<rjurlvft8 jind siiininr fi'cition appli 
nntca slioiilil not be n^cd wLtn Iirliotliorupi is tinjiloiod as a thcraputic 
iiRtiit in tlic trcitnicnt of Pott’s distas( flip nppintus ii«cd for thi. 
imniobihzatioii, winch is <“> ciitml, should l>c so modified that the whob 
l>od> can lx casih cxjwaid to tin sun’s ^fl^s A hard pillow ina^ Ic plaecd 
under the kNphos, and, when the jiitunt is tumid on the «toinaeli, a 
triangular pillow with the hi^c up is tii«<rted midtr the chest, thus pro- 
diicin„ a coinpon«itiiij, lordosis in Kith |x>3itioii8 In this wav the de- 
fonuiti, luiloss vcri seven, and oukjlo cd, is gradiiallv reduced la 

cirvicil ca^cs the Brad 
ford or Whitman frame 
with tnction from the 
dim anil occiput and 
countertraction b' »trjp» 
over the shoulders, 
tion of the herd of the 
licil and sindhips at each 
side of the held u^unllv 
proio cffictive In dorol 
and luinlnr hsioiis the 
hard pillows emplovovl b' 
Rollier sttisfjctorr 

results m most ca«e* The 
jiutinl dcfonmtj Bhould 
lie accepted nnd dmuuu 
tion of tlio kv photic prominence should lx? accompli hed bv creating: coin 
jicnsntorv cun i s m the nonml xpme ilxive nnd bi low tho lesion, 'iccordin" 
to the principles «ct forth hv Onlvc Sjiontuicous rupture of al»cc'3|^^ 
should 1)0 prevented b> aspiration whenever }x>«sible The newllc snou' 
piss diagouallv through henltliv tissue which nin\ act ns a valve to co«c 
the puncture A pid held over the alr<crs»3 h\ means of a firm pressure 
bindago is indie itcd to prevent hlccduig W here pus is tlnck, ispiration 
nn> be done after injection of 6 c.c of the following emulsion crco^te 
2 parts iodoform '> parts , guaiacnl 2 pirts, ether 10 parts, sterile o ivc 
oil 100 parts Tins helps to liipicfv pus Aloiithlv examination, with an 
tenor posterior and later il \ nv views of tho iifFccteil spine every niret 
months, arc cssciiti il in order to deterniiiio tho progress of tho ease 

Tuberculosis of the Hip — ^lixation of the joint is nidicitc<l faj ® 
relief of pun and musefe spasm Ihc patient is placed on a Brid or 
frame, and tho affected lup is held m the huo of deformity by an inc ini 
plane Traction is applied by means of a padded cuff around the ^ 





HELIOTHER \P\ IN TUBERCULOSIS 


677 


also completely prevent the prehensile function of the hand A splint 
should be applied to the volar surface of the forearm and extend along 
the nlmr surface of the hand as well as ilong the palm In this way 
the tendenev toward both ulnar and volir flexion can be overcome, and, 



Fio 4 — OaTEOiiVELiTis or SaaFT of Homeki« A X ray b fore treatment B \ rav 
three yea s I ter 


if present these deformities nnj be corrected bj the application of suc- 
cessive splints with gradual correction Long continued immobilization 
IS contra indicated if restoration of function is anticipated The same 
precaution should be taken in the removal of the splint and the institu 
tioD of exercises as urged in the case of other articulations 

Dactylitis — Dactvlitis usually responds quickly and permanently to 
the therapeutic effects of the sun s ravs. In this condition, surgical inter 
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such procedure is uot iitdictfci] ‘ttitli rxfmsnc dcstniction of specialized 
stnicturcs, such the sdnihiiinr carn)«fpt9, eriiciah h^iment and pen 
nrticiilnr Iig-umnls, rtstomtion of function is liopticss and rtsoction mav 
bo indicated 

Tuberculosis of the Foot — Strict rctntnl* iit\ and itmnol)iliz.iton 
arc indinfed n^(irdlc«s of ibc CTttnt of the iinoheniciit of n tulcrmloui 
auhlc Lfpimns <I(/onm{\ alioulj be p^L^ellt(d h\ (be iiiuncdiate applies 
(ion of ft posterior iplmt If aiiji dcfoniiitv exists on first cxainination, 
gradiinl comi (ion can I>o nccoiiiplislKd b\ the apjditition of successive 
ppiinta, c irh of uJnc/i « lufs to brny the foot ik ir ii ripbt angle A splmt 
employ ( hI bj noli 11 r has a uiobib sandnl winch allows progresne straicbt 
eiung when c<iunn«m oocoinpuiHs tibiodrsil artlintis It is gcncrallv 
agreed that bcJiotlitrnp\ is (he iiininstflx for cnii« rvalue treatment of 
tiila-rculons of (be tarsus I itzsiiniimiis states tlmt bcliotbcnpv dcfinitclv 
aids bt/ore, ns well as m the presence of, siiiusts As the atule gMnptomi 
fiubsidi, nifltinn should lx attempted through a small are, with great can 
tioii, and no\cr in an\ uistnncc should this pnicttn U purgnwl m the 
prcsciat of i«u«c/c sp urn, pun or other Jodic-itioH of an active Jiiflammi 
ton procc«3 Abscesses should bo treated ns described uudor tuU-nulosis 
of tho spine , 

Tuberculosis of the Shoulder— Tortunntch, tnbcruilous di 
tho shoulder jouit is not coimnoii , oiilv (Iireo < n'cs occurred m the total oj 
414 admittcil to the f K Adiim Jltmorinl Ilospitd between 
1020 Ao «potinI immobilization or (mction is used unless there is wr> 
eiderablo diaplaconunt, m which case weiglits arc hung from n lentucf 
cufT fnstojied ju«t nlo\o the elbow The weight of the arm it elf, 'vlncli 
acts as a iiittiral tractor, is u unllv suiliciMit m thc«e cases Iinniobili^a 
(ion for tho relief of pun mid muscle spism is cxscntinl Mlicn s«c 
indications of intlainiiiation hive siibaidtd, iirefulh grniluatod exercisM 
shoiihl bo in«titnti<I for the restorntioii of function 

Tuberculosis of the Elbow — Tins condition is more frcfincnt bn 
less common than nnoUeroeiit of joints in the lower extnmitv Inimom i 
zation should be discoutiniiod ns soon as the acute inflammation stibsi c^ 
rill, joint 13 immobilized in half flexion hj means of n wire or eel u oi 
splint open m fnmt It is joined nt the elbow and includes the Inn 
alight radial flexion 

Tuberculosis of the Wrist and Hand — Tlie wrjst and hand joints a 
more frequently involved than any other joints of the upper ^ 

There 13 no method of treatment which promises less dtfonnitj 
greater restoration of function than hehotlienpv in conjnmtion 
adequate orthopedm supervision From the onset it is cs cntial to 
nizp the potential volar displacement of the wnst which n.'udls nv 
dcformitj of the hand in the weakest position In its worst ^ 

contraetjon of tht- flexor muscle^ which acforopauus this dcfonnitv, 
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the results \rere so ■’itisf'ictoij that it is the intention to extend the sun 
treatment to pnctically all of the pnlmomn cases in the institution A 
diminution of temperature was noted “wn after sun treitment was started 
in all of those ca«e3 with elevation of temperature The cough lessened 
and espectorition greath diminished soon after treatment and the gen 
eral ph\S!C4l condition improied marktdU There were no hpmorrhaj,e3 


liG 5 — Tiber clous PEBiro'irri'i A Im almi 


m any of these esses although several of the patients had repeated hemor 
rhagts previous to the institutioa of the trestment 

It would seem that the nnsatiafactorj results that base been reported 
in the treatment of this type of tuberculosis by heliotherapy were due 
to the fact that tho sun was given too intensive^ and at a time when the 
heat was virv depressing that is at mcndian If tht eirlv morning or 
late afternoon is chosen for the treatment, the unfavorable results such 
S3 nso of temperature, hemorrhages and reactivation of the disease, will 
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^cntlon IS iic\ir jiistifinHc, and it is «Idoin, if c^er, indicated m usual 
cn<»es of joint liil>cri.iilosi8 descnlied nbnit 

A bed nc(iitl> <l(\i«(d li\ loGra^so for ii«c in orlliopodic cases is 
diiukd into 8(ction8 ’o tbnt the ii'>c of pillous for pmcntion and corrt^ 
tioii of diforinitui «ill lx niiiim«Mr% Its cfl«e of ojicration odds to 
tlic comfort of tlie piticiif iiid protcttioii is pnmded for bj means 
of spctial npplinneos 1 be Ind co\<rin^ an, in iiiitaincd m position wifli 
out interfcniii, with tlio ortbopidic nppirntiis 

Sinuses and Ulcers — Ibc ouh <nirj.KaI iiitirfcnncc that would occin 
to 1)0 iiidieated is nsjnntion OccisioiialU wlieii tlic pus is ren tbirk 
recourse nia\ U bad to the ihc of i icr\ mrron blndcd knife \ bealthv 
part of the skm is nlw‘i%s cJio-nn for the aspiration or incision to aioid 
tlic possibility of n sinus After flic nspintinii or encimtioii of tbe piw, 
0 sli^lit pre«suro with n piict of giiizc is iipplud to present blccdiUe 
into the obsce<»«cd Dr Ilotlior rondiiiiiis ntn and all surpica! 

iiitcrfcreuco except napintion Tliore are times when snrpcra is adrisabli 
but even tlieu U «linidd lie judiciousK coinbiiKd with lidiotliirap' Ibc 
opentiou «iiould W dclavcd iinlil the miii bns bad a clniuo to do it* 
work, not onh on the nfft'ctcil pirt Init on t)it gcntrnl londifion of tbe 
patient tints n«surint, n more faionble result "Mnin iiistniicos baic 
been seen in which n ft w moiitlisof sun ciin Inxe clnn^red the whole aspcit 
of CT«C8 which at tirst had appeared Iiojm Ic«s ])r Ilollitr s writings *«ai 
to gne the impression that tin sun can ristorc motion in nn\ joint c'oa 
whoPt there Ins been cotisidcnble dcstriietion and nnk\losis of lone stanu 
ing The experience of others lias not alwn\8 lomc out this result) but 
there is no method tint %mI1 do more for these eases than behothcripr 
under careful orthopedic siiponision 

In jwn/onilw the patiiiit is kipt m l»cd until nil sinuses have been 
hcakd and there is no more iiidoiico of fluid pn^crit 

In tiibcrcu/osM 0 / the ffenito urinary fmcl if tlicre is n marked c^stiti", 
absolute rest m bed must b« insisted upon 

In tuberculosis of the lymph notice no bid treatment is required oa 
side of the three or four hours of the smi tnntmcnt, unless it is indica e 
by poor physical condition , 

The same may bo s ud in cases of liibercuJosis of the eye nh face 8“ 
upiter extremities Only raoderato txerctsc is pinnittod e\en with o«r 
best cases 

It IS the opinion of most of the men who are employing heliother P 
that sun cure is not only iiscUss hut c\tn harmful for jnihnonary , 
culosts Iliis was doubted by those in charge of the sun treatment a ^ 
J N Adam Jlcmonal Hospital, and, to test the truth of the conten 
during the summer of 1922 fiftv modcriteh adiaiiced and adianced 
with positive sputum who were unimproved or progressive were p 
under sun treatment Notwithstanding the nature of the cases sc > 
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and the results in these cases ha\e not anj means compared with those 
obtained b;y the Rollier mtthods of heliothcrapj 

Vs recovery with aun cure is necessarily a rather slow process the 
prolonged tieatmcut often reacts upon the mental attitude of the adult 
patient and that doubtless is why the best results are had among the 
children Eortunatelj, deep X raj therapy promises to shorten the dura 
tion of the sun cure bj one-third to one halt At present a special build 
mg for X raj therapj is being constructed at the J N Adam Hospital 
and intensne trcitment avill be In^n soon as an adjuvint to 
heliotherapy 

A great deal has h( en -written about artificial means of light therapj 
At their best they are hut poor substitutes for the sun s energj Solar 
therapy consists not onlj of exposure to the sun for two or three hours 
but also of absolute rest m bed fresli air and proper hvgienic surroundings 
For the past seven jears during the winter months when the sun 
has not been available the Mpmc ‘sim I amp has been used at the J N 
Adam Memorial Hospital The results m superficial lesion* have been 
somewhat satisfactory but the favorable general results that have been 
lately reported by others have not been notc<l 

The past winter the carbon arc light has al o been used nt tho above 
named institution but because of the limited number of patients treated, 
a report of the results has not jet been made 

L.i«ch Bier Gerhartz, Ricdcr and Nagelscbmidt have been inclined 
to the belief that cures were effected bj hyperemia and tho changing of 
a paasne congestion to an active one Their results were obtained by 
using lights rich in the heat rays of the spectrum In this connection it is 
interesting to note that Bier and Ivisch have used as adjuvants to helio- 
therapj Bier’s hjpcremic tecbnic and the administration of sodium lodid 

Statistics 

Dr Rollier 8 statistics show a very high percentage of cures, but, 
since hi3 classification of results of treatment is not definitely stated it is 
impossible to make a fair comparison between his results and those ob- 
tained in American institutions In the compilation of the statistics 
of the J N Adam ilemonal Hospital where heliotherapy is extensively 
practiced, an exact definition of the terms ‘ ipparcntlj lecovercd, ‘ar 
rested and ‘ improved ’ has been estabbshed 
To be classified as 

1 Apparently recovered the patient must be free from all symp- 
toms With sinuses closed and ulcers healed and be up and about for at 
least six months prev lous to (he date of di charge This applies to disease 
of hone, joint or kidney With involvement of the peritoneum, glands 
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bo avoided It lias been noticed nl^ tbat iii a large number of pulnwnaiy 
eases Mbere Ie^lboc^tosl3 was marked, duo in all probibilita to mixed nfor 
tion tilt blood picture rttiinied to normil after two or tbrec montlij of 
8UU treatment 

Tlie Tbezae-Porsmeiir Itns mn^ be used in conjunction witb the gen 
cnil exposure for stubboni sinitvs and iilctrs x\ith icrj bctieficnl risulti 
Tiic liglit transmitted b\ this bus contains prncticillj none of tie very 
short i\avo-length freqiiencus but is cxcooduigh nth m the long heat 
producing \\a\i kiigth<>, e^petnlh the rod rnvs of the visible and infra 
red nys of tbo invisible 8i>ectrmn It is a bi-convex lens, 12 inches in 
diameter with a focus of 72 »nclM« It is so foeu«cd on flic lesion that it 
forms a circle of from C to 8 luches in diameter Tbe ravs are thus 
focused for five niiiiutes the first dn\ and the period is graduallv in 
creased each dnv until an hour or two of exposure is reached This Itns 
has also lieeu fomtd verv useful in nllcvnlmg pain 

Pain has aho l>eeii n heved bv the u«o of heat V cruHc which cirncs 
twelve 40 watt tun^teii lamps is placed over the patient and covered hy 
the bedclothes Aiiv four or all of the lights innv be turned on at one 
time, nud the light thus npplictl for tliirtv miuutrs to otic hour twice 
dailv A cool compress shmiJd cover the forehead, plentv of uafer should 
ho avaihblo for the patient and a Upid bith should he pven when the 
heat is diseontimied 

The disfiguring scars which often remain after heoltng has taken 
place an. hloachtd and made smootlur bv the u«c of hluo he,ht, wave’ 
lengths 400 to SIO Tins portion of the speefrum has also been found 
to K very hcnoficial m the treatment of acne 

The question has been asketl wlint proofs wc have for claimnig that 
the results obtained in tube rciilosis an- due to the sun rather than to 
the nbsoluto rest m IkhI and exposure to the air which are part of the 
treatment bv litliothcnpv 

It has been noticed in tbe ten years during winch hcliothcrapv has 
been carried out at the J If Adam irunorinl Hospital that throughout 
the winter months, wlioii sun cure is practicnllv diseontinuod, both the 
general physical and local conditions of the patients are at a standstill, 
if not retrogressing As soon as the aim cure is nxstablishcd, there is a 
sudden improvement both in tlieir general and local condition Thc«e im 
provenicnfs arc noted bv a lessening of pnm, deen iso in the dischsr©*^ 
and diminution of the size of the ulcer 

These cases that show no improvement in the winter, aside from 
being exposed to the sun, receive the same treatment and are handled 
m the same way as they arc during the summer when they arc taking the 
sun treatment During the summer wc have restne-ted some of our pa 
tients to ordinary intensive hvgienic treatment, plus ahsoliito rest m bed, 
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rpulul\nni«i, skin or otiicr M>ft pirts a period of oiilj three montb is 
required 

J \rre<»tod,’ there must be no fl^mpto^lS, sinuses and ulcers bciug 
healcii or shownip, no nctnit\ ululc the patient iim\ le up and about or 
in l)od 

3 ‘Improved, ’ the pitient must shou definite eiidcncc of improic- 
mont of SMuptonis and si^ns 

\\ ith this ripd definition of lenns the sli;;ht diserepiiic\ noted in 
comparing tlie followiiip, statistic's with thosi of llollier is reidilr se- 
coimted for and on tin whole the results conipire m r> fmoriM^ withlnS- 
‘>c\cnt\*ei{’lit per cent of the aelults uud IS per cent eif the childrea 
discharg'd allowed a piilmoiinre lesion 

loiirteen per cent of the bom and joint eisos in adults and 21 per 
cent in the ehildren had multiple lesions 

lifts per cent of the liom auel joint ca«is m adults and 44 per cent 
m children hid sinuses and socontlarv infection 

llurt^ SIX per cent of the Iwiie and joint cases in adults and 27 per 
cent in cluldnn hnd hid «ure.icnl intirfcnnce 

SoTcnti SIX per cent of all of the joint cases were discharged with 
pirtnl or full motion 

The a^ ongc duration of illness of all of the hone and joint cases before 
admission was two and ouc'half >cars 

Tlic dcatlis among the gland ea«c3 were due to causes other thtn 
tuberculosis 

Of the 3 cases of I’ott s disease , 2 died of influenza during the epidemic 
and 1 had a psoas abscess riipluriiij, into fht intestines, causing dcat 
within a few dajs 

The knee and cpididjinitis eases nlwj died of infliunza during t c 
epidemic Ihe two hip eases wire far adMiiici'd of seetral m irs duration 
and showed am%loid changes 

A large minilxir of the tinimproaeel cases were m an ndi meed stage 
of the disease and pracfieailU all had simi es and sclOlldlr^ lufection 
‘some showed am>loid cbniigis 

jran\ of the arrested and improae^d cases, if thea had rtimiucd on^ 
enough to haae met tho time n (juiremciits of the classihcition, 
liaac lietu discharged as rceoaered As soon as o piticnt feds we an 
IS alloaeid to In’ up uiel about, he is liktK to l-ecoinc restless and anxious 
to go Lome 11ns restlessness la increised bj the iinpnulcnt I 

friends and rclatnes who judge, only from outward appear uices i 
better judgment and more ptrscairanci- on tho part of both patient eu 
family may assure, better results , .. 

It has been clcailj proatd that solar rieliatioias can be success u 
applied not onlj in tuberculosis, but m casta of puerperal sepsm, anenu , 
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rickets, ostcomjclitis nnd iionlicnliug woiimls, nml m com nlcsccnco from 
all casting nml iiifi'ctious discuses Hits is particularly true of oMeo- 
iinditis ttiul rickets 0 tcoin^clitis less amenable to treatmpnl 

tlnii (iibertiilosis ling more often ri«poniJcd /aiombly to Jicliotlierapi 
than to siiigii il iiiterfcnnwj. 

Ill edit studus of rickets lift\e shouii tlint, a\liilc a dcficicncv in the 
calcniin or pliospboroiis enntdit of the diet iindoiilitcdl\ eoiitnlnites larp'lv 
to tlie pTtliOp,oiiesis of the discise, tlip lock of sunlight is a! o a contribut 
in„ factor and one that must not lx otcriooked, nnd it has been demon 
Slated tint not onlv can rachitic saniptniiis lx niorfed through o^po«ure 
to tho sun’s onergN, but cures cm be nITcctcd after the disease already 
exists 

The treatment of the c other diseases by licliotliorap\ is mentioned 
in the hope that such a imniuniity of opinion Mill be created between 
tho medic d profession and the Iait\ ns Mill demand that there be estab- 
lished m connection with c\cr\ pcncml hospital n center m a subtirban 
district at which patients mas share in the healing qualities of the sun 
and tho invigorating influence of fresh air 

In conclusion it cimiot lx, too firmly assorted that licliothenpv, m 
prcicntno and airatne medicine, miHt l>e accepted ns one of the most 
effectno agents at tho command of the modern therapeutist and clinician 
Its specific a aliic m tubcrcnlosis rickets nnd the up-building of resistnnet 
and general plnsical condition is known Its further (Vtensioti m the 
field of thoropeusis is tiicrch conjccturt but with a greater knoulcdgo of 
Its action upon physiological and puhological processes its application 
Will bo increased and rendered more cfllciont 
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LEPROSl 

Richapp P ‘^tfono 
TREATMENT 

General Treatment — \s «Oftn is tlio diagnosis of leprosv has boon 
carefulh maik, it is important that the pitient should be placed in 
hv^enn. surroundings an I that these b< made as attractive for him as 
possible in connection with his isolatnn In order that the feeling of 
isolation nn\ be alienated is much as possible, it is usuallv better to 
allmr him to associate with other individinla suffering with kpros) 
ObviousK this cm best bo accomphshid in propirlv arranged leper 
colonies or institutions devoted to the care ot kpers He should be 
placed upon a siifficienth ibiiudant and nourisliing diet Thorough clean 
liness and h>gieiK of the shin ahould he maintained, and clem under 
clothing freipienth supplied Peilu-ulosis scabies rmp,worin, infection 
With Dcmodcx folliculonim and other oiitaneons disturbance? should be 
elimiinted proper treatment Frequent bathing is adrisablo and sodium 
bicarbonate may often be added to the warm hitU for it? cleansing prop 
crtica Certain natural bith? in Japan were fomiorly thought to possess 
curative properties, and m Hawaii the aromatic leaves ot the eucalyptus 
tree were formerly placed in the balhs It seems improbvble however 
that any medicament emploaed vn the bath has any special therapeutic 
property 

The leper being generally looked upon as an outcast from society and 
usually shunned bv most people is often apt to have fear of the discovery 
of his condition, and after bis isolation to biood upon it Sometimes he 
assumes a hopeless attitude regarding his cure As a result he often 
becomis exceedingly mentally depressed and this mental attitude miy 
affect Lis desire for food and his powers of assiiniUtion, and hence Ins 
vitality and resistance to the infection miv further suffer Therefore 
attention to the mental condition is necessary and an attempt should be 
made to encourage the patient and to keep him from brooding over his 
unfortunate state For tins reason it is important that suitable and if 
possible entertaining work be provided for him, and in all leper institu 
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onlj be built up but the streugtli of the patient and bis natural resistance 
to infection must be conserved as far as possible Hence it is important 
for tin. diet to be of a proper nature and properly prepared as well as 
nutritious, and sufficient m amount in pmttins fats carbohydrates and 
vitamins Fresh meat, vegetables fruit and dairy products have a very 
important pi ice in the diet of lepers AUbough it has been sug^^csted 
that fish should be avoided then, app« ars to be no definite evidence that 
fresh fish has any unfavorable effect on the disease Dutton points out 
that, when the food supply consists mainly of hsh or of salted fish a defic- 
iency of some element of diet ma> occur and that no fish except shellfish 
contains carbohydrates Underhill, Honcij and Bogert have pointed out 
that when leprous patients are given calcium they tend to retain it to a very 
marked degree, and they surest tlut plcntv of cilcmm should be supplied 
in the food as a therapeiittc measure Everv effort to improve the general 
condition of the patient should U made and particularly on this account a 
careful examination of the stools for mtestmil parasites should be carried 
out and any parasites found present should be eliminated os far as possible 
by proper treatment Ankylostomiasis and other intestinal parasitic 
infections are very common among Kpers Hnlaria and svphihtio infco 
tion should also be sought for and if either is present treatment with 
qumin or aispheiianiiu asthecasi mav be should be administered In this 
connection it should be borne in mind that many lepers will give a positive 
Wassermann reaction even in the ab&cnce of coexisting syphilis Either 
syphilis or tuberculosis mav be associated with leprosy m tlm same patient 
Constipation or diarrhea or dysentery during the disease may also require 
special and proper treatment 

^Mien attention has been given to these details of treatment as outlined 
above and the patient has been placed in favorable surroundings and 
given proper diet and kindly care many cases begin to improve without 
specific treatment There is often m miprvvement in the general nutn 
tion a gam in weight and sometimes even an improvement or disappear 
ance of the lesions of the skm A1 o the mental condition of the patient 
frequently becomes better this feature being no doubt a^metimes influ 
enced by the fact that he no lonoCr fears the detection of his ailment 
However, usually this improvement is onlv temporarv, and fresh esacerba 
tions of tbe disease occur A number of references are found in the 
literature to the spontaneous reajvery of cases of leprosy If specific 
treatment is given which subject will ho discussed presciith, the visible 
lesions may also disappear entirely and after a considerable period the 
leprosy bacilli mav no longer be found in the excretions llcCoy who 
has had a vv ide experienco with the disease states that when asked about 
the ciiTibihty of hprosv lit usually auswers that be has seen a number of 
ca es of ri-covcrv but doubts if he has ever seen one cured Throughout the 
course of treitment and ob crvationof the patient it is important that he 
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tions it 18 nd\i« iLlo to keep o\on liptr eiiiplrt\C(l flccording to bis capaatT 
for vork, o\cn thoi^li some cm do »crj littk Ilnllln outdoor tmploT 
iiicnt if not too <itrcniioiis mu Ik. Ik iicflofll lonflnj rcconrv from fie 
disease Various iiidiistrip<«, ii^ciiltiirc and dair) farming related to 
the needs of the leper institution mn Ikj indulged in l)\ manr of tte 
pitieiits ^Mth lt«s adianeed ksinns. Tin, estahlishmcnt of a scliool, or 
ft hind of iniisie, thritrii il peJ-formiiices, etc., art nJso of impirfann 
\n attempt should lie made to liaii the lejier lead ns ncarh as possibk 
a natural Iifi and to encourni^ him to forget hn iinfortumtc condition, 
and to feel tint he is a n't fill in<ml>crof the Icptr coTuimtnit\ in uhicli 
hednelJs dlou ninoli t(tu he ateomphshed in this rispivt lit'it he seen 
from ft Msit to the Go\emmcnt leper colony in the I’lnlippinc Islands 
which occupies the honutifnl island of Ciihon Here there have been 
collcctid since 1000 more than 12,000 l(j)ers The Itpcrs are giren all 
possiWi ]il)ort>, and to a large exUnt arc eontrolled b\ rcgiihtiom ubieb 
the) them«^he3 make lhc\ are Allowed to punish ofTcndtrs ogiinst 
their own regulations Ihe) an privilogctl to elect tlicir oirn major and 
couiicilmcu A jKilice force comjy>«eil eiitinlv of lepers has been orgui 
««1 and It is Its dntt to Sic that iho touii is kept m g»od smitarr 
condition ns well ns to make arnsts of offind».rs against their own ordi 
mnees Lneh councilcnm is n sponsible for tho proper housing 
order, and adpistmcnt of comphmis of fho jicoplc in tlie «cclion of tlic 
town which he represents 3 ho question of lepers eontribiitniffsnnittliiii'’ 
toward their own support has mcivtd most careful attention, but on 
oloaer eonsidomtion it has been found that not much assistance lU tin* 
direction cm bo expected A store has now Won started at winch anvdung 
produced bj ft leper nnj be sold Jhrrt rs also kept for sile a 'tock o 
such things ns the lepers inn\ wish to Inn This store is beginning to 
e-vert a verj favorable mflneiicc Tor example, iiearlj a ton of fish is 
offered for silo bj the lepers everj day 5Iilk from tlic goats and specu 
vegetables innj row W obfauieil for the sick In connection with t o 
store tbero is a post office, with a leper postmaster in charge All outcoino 
mail is disiiifocfcd V hen it is rcidj, a non leprous cmplovcc collects 
and places it aboanl the mill steamer A special currencj has been c<)>“t 
for tho exclusive u<»o of the lepers Tho denommntions are tho same a* 
those of tho regular Pluhppine curtenev If a hper has occasion to sev- 
inoucj out of the colonj he can piircliaso a regular nioncj order fro°' 
a non leprous clerk, who mails it for him .. 

Bodaan has also recently desenhed tho conditions of a leper vi 
settlement m Java vv litre voluntary isolation is earned out, which presen 
a gootl example of what con bo done for lepers bv tactful and symp't * 

treatment rtant 

As in all tbronic wasting diaeiscs, tho diet constitutes ft most impon 
feature in the treatment of leprosy Tho waste of tho tissues must u 
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petmits of BUipcal operation without inflicting pam on the patient 
Goodhue has shown that improvenient lu the appcaianoe of the 

patient can sometimes be elTecttd bj the rcmoial of disfi^^iring large 
nodnlcs on the face and other parts of tlit boda Stretching of nenes has 
been practiced for the relief of mtrictable neuralgia, but the results are 
often disappointing Certain samptoms connected with the ejes maj 
also require surgical mfervtntion Tims ifiiir points out that nhere 
ectropion has been caused either by triplitc changes paraljsis of the 
orbicularis or the contraction resulting, trim the sb&nrption of nodules 
plastic operations will restore the protective function of the evclids as 
well as remove the (lish_,airenipnt Where iridocvchtts has resulted in 
high pressure m the anterior chamber ot the eve great relief will at 
once he given b\ the ndmnuatrition of coiam ind tipping of the autenor 
chamber bj the insertion of a Graefo knife at the outer side of the corneo 
sclerotic junction Later if the traiispareiicv of the cornea has been 
unpaired by the keratitis au iridectomv maj be performed 

Local Treatment — local treitmciit of the leprous lesions with manj 
substances has been attempted Among those vrhich hare been particularlv 
used reccntlv may be mentioned chlond of zinc trichloracetic acid basic 
fuehsin and carbon diovidc snow Tlie freezing with carlxm dioTide snow 
has been extensively employed but it is 'onicwhat painful aud many 
patients strcnuouslv object to it It has been advised that the freezing 
should bo done once a week or once in ten days depending largely upon 
the time required for the healing of the abraded surface Obviously its 
use is most desirable or only desirable where isolated lesions exist It is 
sometimes employed vyith good results where large circumscribed nodules 
of this nature are present 

Minett lias recommended benzoyl chlond m petroleum oil as a nasal 
spray or paint which he believes mav sometimes render the discharge from 
the nose free from bacilli 

X ravs have been used fairh cxtcnsivelv and usiialH cause improve- 
ment in the local lesions exposed to their action and often as well of the 
lesions situated el«ewhere on flic bodv The most beneficial effect on tlu 
lesions IS sometimes observed after slight burning of the skin by the rivs 
The writer has seen many ca cs of kprosv treated with \ ravs but has 
never een a ca e ciireil bv such treatment Its continued emplovinent is 
probably dangerous When oiio considers the mncral infeetiou which ex 
ists in leprosy one could Inrdlv expect that tho dist iso would he cured by 
such a procedure Ivadium treatment has also bicn n. commended but as 
vet we have no definite evidence of its cfficacv 

Specific Drug Treatment — Of the vanoiis drugs th it h we 1 eon recom 
mended for the treatment of Icprosv, the most favorable results have 
apparently been obtained with diaulmoogra oil and its derwativts Chaul 
inoogta oil la obtaiiud from Taroktoginos knrzii which is found m the 
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«5lioul(l coiitulut to olwi r\p the Cimr il nilts of licilfli I’rlip'cs after Ion 
periods of qm(««riee arc /rcqiiciit If dirt, work m the open air, ret, 
and ‘>uutTr> stirnniiidiiips art m^licUd, and the re<>istancc of the patient 
lowerid th(rc!i\, the Ksitina and s%niptotn9 of the disease often reappear 
A\c do Hot kno\i whether c]imit< pluvs am pirt tti relation to triatmcnf, 
and «t can oiih su that in ««iik loeahtus the di<ie!«L shows no fendencj 
tosprt id,wliil( in oth< rs it does httlierthcsc diITt rcnccs are dependent 
iipm teiiijHr itnrt nid inoisturt seems doubtful lodid of potasli, inercurj, 
^tr%c!iniu nr'^phi iiiumii, and i iiniiil>er of otlur dm^rs hinc been recom 
mended for tho treatment of /epnw», h«t the^ hue not Kc/i prored to 
huM mm h itir iti\e Milm 

Surgical Treatment — Surf.n il treitiiiint nf leprosN is not infre- 
qnontK roipimd I’atuuts with respinlon olwtriiction due to iiodiihs 
or ulctntious winch ma> ciiuc (-oiilractiou of tho lar>iix often suffer 
infene a„mu J lu p< rfornnme of fiwheofiniu f<*r tin relief of "urli 
liTMi^e il efeiKiflia IS jKkt itifn epK iill> requmel rill results nre itsitdlT 
ier% 8itisfactor\ and womUrfiil relief is ofliij j,ucn the pitiont 
rreijjDjnrnds th it tho operafje>n shoiiJd Ic do»p with JociJ SD(»fhcsu, tie 
snlicntuunns ti« ms Ikiii^ IHrfiisesl with 1 ee t>f a y_ per cent ewun 
eeilution (iinlmiini^ nliejut t/. cc ofnl 1,000 adrenalin snliitioii, there hr 
inp, pnictK dll no hlcidiiig wlioii (his sohifmn is cniploird Lnder the 
ilmnee of tilt rest olitained h\ ihi msertieiii of tho fnclied lid’^ 
infiltntcd and nloiratcd \oed cords nln^ return to a eotisidcrabh more 
norm d (Diidition In some ensestln tiiln imu K dispon«ed with nftera fe’* 
weeks whde other eases wur it for \eirs without serious luconvemonw 

In perforating, nicer <»f tho foot and toes, (ht condition is often a^ 
ciated with iietrosis of tho bone Some of these nlecrs will persist for 
>oar8, e\on with rest and careful dressing unless the necrosed bone 
^omo^cd I he of BUjiirsfra from liones of the hand or 

fiot, or in -oine cases the amputation of fingers or toes, of even of t e 
entire Iniid or foot, in u Ixj nehisihle Chronic nkti'S with a hard hbryw* 
base are oftm script tl with adtfliitar.c and the haul fibrous tissue dusiete 
out The surgeon should bear in miiul that a cirtam nnionnt of leprotu- 
fc\tr mij follow an opemtion where a largo nnionnt of kprofic tissue 
contnining nniu leprosy InciIIi has boon cut through Snintfimes a 
such fe%cr there im^ be an impnmmcnt m tho condition of the > 
or on the other h uid tho case takis an unfnionhle turn Uishgunug 
leprotic lesions mij lie sometimes rcmoied for purch cosmetio purposes 
When a lesion is well circumseribed, it maj nppe ir adiisaWc to ex 
it or to cause its destniction b> the applicition of carbon dioxide 
In generil it lna^ be said that wounds in lepers nsmlk heil as pronip 
as thej do in other iiiduidiials AMiile gcncril nne>»thitics are well 
thpv are often not uttded local anestbitics nn\ he cniplo\cd, ar 
many instances the annlgtsii associated with sonie forms of the disca 
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and deaths have been reported as appirentlj due to embolism Vahrem 
has reported on a preparation of a psendocolloidal emulsion of chaul 
moogra oil mth gum arabic smtable for intravenous injection, and cites 
cases fivorablj treated ivith no nnfaTorablc reactions and no disagreeable 
effects He recommends for the first injection cc, progressively 
increased bv Mo o c until 2 c e have been given In 1916 Rogers prepared 
soluble salts of fractions of the tatty acids of chaulmoogri oil and employed 
these both for intramuscnlar and intravenous injections The prepara 
tions particularlv prepared and used vvere sodium gvnocardate sodium 
hvdnocarpate and sodium cliaiilmoograte The second of these salts con 
tuned a large amount of hjdnocarpic acid and the third a large amount 
of chaulmoogrie acid The sodium hjdnocarpvte proved most favorable for 
use and it was found that it could be more satisfactorily prepared from 
hydnocarpus oil then from chaulmoogra oil Rogers also tested the action 
of other oils with a large content of iinsaturated fattj acids particuhrlv 
cod liver oil so} bean oil and sarrliuc oil He found the cod liver oil 
preparation containing sodium morrhuato to be verj efficient when it was 
given intramuscuhrlj or intravenously He concluded that these different 
oils may be used to coneidcrabk advantage in the treatment of leprosy 
and that if a patient cctses to respond to one oil another one should be 
substituted A 3 per cent solution of sodium salts of the fatty acids is 
supplied in sterile ampules bv Messrs bmitb Stuustrvtt d. Company of 
Calcutta Rogers recommends to begin with at least ^ gr (0 03 gm ) 
mice and increased bv 0 5 to 1 c c at a time until i to 2y_ gr (0 12 
to 0 15 gm ) in 4 or c c is reacbed provided severe giddiness is not 
produced The injections may be given onco or twice a weik and on 
the other days 2 gr pills (0 12 gm ) of the dni^ mav be taken bv mouth 
after meals beginning with three times a dav tnd increasing by 1 dailv 
until 10 or 12 arc taken each dav as long as the dvcstion is not disturbed 
or giddiness produced Some patients arc able, to take as much as 40 
gr (2 4 gm ) in 20 pills daily with advantage The injections alone 
however, are frequently sufficient and treatment by the mouth can often 
be avoided Subcutaneous injei-tion of the 3 per cent solution causes 
but little pun and mav be necessary when suitable veins cannot be found 
The ampules for intravenous injection should contain 0 5 per cent sodium 
citrate in order to prevent clottmg which would render the vuins unfit 
for further injections Both febrile and local reactions mav follow the 
treatment and the fever may last for from one to three days rarely as 
long as a week. During the fever it seems advisable not to repeat the 
injection Rogers found that m the moro recent ca«cs of leprosy within 
three vears of onset far more successful results were obtained with this 
treatment than in cases of long standing of winch only per tent cleared 
up under treatment Harper of tho iraka^i Leper Settlement has re- 
ported evcclUnt results from the use of intravenous injections of a mixture 
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A«3am %allc\ niul the Clutlngoiif' hill tracts in Indn Brill Ins sWn 
tint the oils from three spi'CH'S of Indiiocarpns, kurzii, wightiana, and 
\Lricnntn, are practicalh iiKlistingnishahlo clieniicalh from true chaul 
inoOf.ri oil Howenr, that fxtractctl from O^notarilin odnrafa diffirs 
coiisidcrililj frnrij the oth( rs and contains neither ch'iiilinoo^ic nor hidno- 
cirpic acids wliuh art jire^int in the othir Miricties mentioned Tlie 
various apecits of h\diiot irpiis art found in Smitli India, ( tvloii, Burma 
and biam, while Il^dnocirpus alcalic n found m the I’hilippine Islands 
It 19 important to collect the fresh eeods, and the oil is obtained usuallr 
b^ cold expression hut sointtiiius hot e\prt«sion is u«ed 

Buddhist rewrds of ecnturies n»o arc said to reft r to the improvement 
of cases of lepn)s\ after the ingestion of the chaiilmoojjra seeds ^lanson, 
in the first edition of his textbook on tropical diseases piiblislicd in 180'^, 
8a^8 that elnulnioo^n oil in do«(s of from 2 to 10 up to 40 drops or more, 
nccordinf» to tolernnct, y,i\tn three times a dai, togetlier «ith iniinctions 
of the same drUg, mixed with seimcoil, has alwais btxn a favorable reniedv 
with I Ogjlish practitioners for the treatment of leprosy In the United 
States, Dier, Bhuio Ilri«er, Hopkins, Connell, AIcCoy and Hollrnsn 
have particiilarh ndeocatcil its use When gieen bj the mouth, it 
quentl} cmiscs gastric disturbances and a number of patimls are unable 
to take It on this account while others l>oooinc nccnstoincd to it in ft short 
time \Miori gneu the inoulh the oil is probabh best ndmiiustcrcd 
in pi latm capsules "NIcCoj recommends, to begin w ifh, n do’c of 5 minims 
(0 J c c ) after each meal, and increases the dose rapidly to the point of 
tolerance fconie pificiits cm take as much ns dOO or 400 ininims (17 
to 24 e c ) elaiK In order to avoid tliogistro intrfltunl disturMiia'S, it hss 
been eugprsted that the oil be combined with other substances and given 
bj subcutaneous or intramuscular mjoertions To facilitate its absorp- 
tion, Ilciscr and ircrcado erombincd it with the resorcin formula of Umi-i 
Thev have recommended for injection chaiilmoogra oil 00 cc, 
phorated oil CO cc, resorcin 4 gm The ingredients nrc mixed and dis 
solved with the aid of lieat on n water bvth and then filtered It is rccom 
mended that the injection ehoiild be mule m the gluteal region at wee ' 
intervals in nsocneliiig doses, 1 to 5 or 10 c c Jennselrac rpcommen s 
for injection 1 pari cliaiilmoogra oil, which has hecn washed with alco o , 
filtered through cotton, and sknliatd at 100®C , to which is added 1 
of a mixture of guaiacol 50 eg, camphor 25 eg, and oil of visolin, stcri 
ized and filtered, 5 gni Ihe dose of this preparation may be 2 cc. twice 
a week and increased rapidly to 10 e c twice a week 

The hjpoderTOic or intramuscular mtthod of injection, however, a ao 
has its disadvantages The mjcctiona are often painful, and 
are not rare even when scrupulous care is exercised in the technic 
administration The patient mav manifest indications of severe ca i^ 
and respiratory disturbances immediately after the injection is gi'*^ ' 
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New loTk, whicli IS prepannp: auJ distnlrating the ethjl esters of chanl 
moogra seids under the trade named Chaidmestrol ” In lOl't Hollman 
and Dtan prepared and used hy intramuscular injection the eth^l enters 
of frictions of the fatt\ acids of liaulniTogra oil These utre separated 
frictional cr^stallation and then comerted into the etlivl esters Four 
fractions in all were used lud groups of cases were treated with eich 
McDonald and Dean haie also used the ethvl esters of the fittv acids 
hi the mouth hv inunction and l>> hiptxiermic injections Thtj also 
suggested the combuntion of the ethil esters with 2 per cent of lodin for 
hipodermic use In 1919 Hollman and Dean reported results of treat 
ment in 2G cases during i pent J of less than two \eirs ** or uO per 
cent of these beenme bactenologically uegative within this time Me 
Donald m 1920, also recorded the paroling of 48 cases of leprosj, and 
in 1921, of 04 more cases making » total of 1 lO ciscs These patients 
had been treated with wcekh injections of the mi^ed ethjl ester of chaul 
moogra oil with 2 per cent ot lodin m chemical combination One cc 
was gi\en wceklv increasing the dose until 5 cc were given every seven 
dajs as thegnayimum do c for an adult Capsules of the fittv acids of 
chaulmoogri oil with 2 o per cent ot lodin chemicallv eomhined, were 
also given by the mouth three timea a dai The doses bv the mouth 
began with gm per 100 pouuds of lodv weight and went as high as 
1 gm per 100 pounds of body weight three times a da\ McDonald later 
reported that he believed the oral administration was by no means ncccs 
sarv and that the rjle of the lodin was probably a minor one 

During 1022, Morrow Walker, and Miller treated 21 cases of leprosv 
of the nodular, maculo-ane«thUic and mixed tvpe chieflv with the ethjl 
esters of the total fattj acids of chsnlmoogra. oil Tlie injections \ycro 
made intragluteallv at weekly intervals Thev found that the bntvl and 
propjl esters produced much less local reaction and pain than the ethvl 
esters and therelore these were substituted for the ethyl esters in the 
later treatment of the patients The theripeutic action with these 
appeared to be as good ns tint obtained with the ethjl esters The 21 
patients were under treatment for a period of from three to eighteen 
months with an average of eight months Of these patients a boy aged 
fifteen witn advinccd leprosv died of the diseise One man, aged scvcctv 
one died of pneumonia leprosy unimproved Three patients m the 
advanced stages became definitely worse "Nine showed no improvement 
Two patients (eases of moderate severity) were markedlv improved 
Three (eases of moderate seventy) were slightly improved, and, 2 patients 
with the disease m an eirlv stigo ran aw tv after three months tn itnient 
^oue of these patients became bactenologically negative during treatment, 
hut the nas.tl di charge in 1 ease Iccimc uegativo after more than a vcir 
of treatment It appears to be the generil opinion that advanced cases 
of leprosv do not yield to treatment with the ethyl esters, hut that the 
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of tlinuliiioopri oil ''>00 miitims siilpliune ptliir 'iOO iminm'J lodm 1 pr 
J ho nnxfiirp is a clrir one and nlioii iiij« infraionoii^h it is said not to 
cm o cipillan onilxilus Jhr injoctioiia iin. f.iviii (lail\, 10 minims bom 
{.non for the lir«t tlinc dins niid 20 inininis (hemffer Ilicitijcctionssro 
}miilc«s hilt an «nid to Im' liktl> to pitKliici cmi^lmif, rsjXMalK if there is 
n (lisca 0 of tin n-ipiniton Inrt In lamiurv, 19 JJ, Harper reportnl 
upon T7 c-i'C^ of ]< pro<5\ that had then In-cn ^ii cii fro itincnt for about two 
^t^r8 Mith iiitMMiioiis injections of tlnnlinoopri oil In Jnh, 1921, he 
considirid that 23 ciisos had impro\Ml u Ind re m niicel iincliniiged, and 3 
win Morse Hotwrcii tint date and tin eiidof Vn,^iist 1022, 'J of thecd'c* 
{all of the pun 1\ none t\pe) had lieeit di«chiir,re«l from the n3%liim, 5 had 
ixiiifiiuiod to show iniprovomont, 12 were appamitls itnclinnp^l, and la 
wen worse Mfopithc r he had tmted 2fi » cn*es h\ iiitrnoiioiis injections 
of < Iiimlmoo'rm «ul for periods of from n few weeks to 2 \cirs The ps 
tients Ind tecennl 400W1 inlrn\enons injectirms of the oil without an^ 
serious iiuslniw IIis n suits art as follows 

Dead 11 of whom % win \ir\ iprd 

InipniMsl jv, inehiding 15 dischirgtd from the osilum 
Unchon,.ed 195 
T\or8o 91 

Total 205 

llarjH r lu his 1 ist n port recommends from 'I to 10 minims of the criuU 
chaulmoopTi oil, stenliaid hs luat xrilhoiit the addition of any otlic? 
dnigs ihis IS iiijeefcil c\rr% di% except Sniidas for three evetks at a 
tunc riicii the pitieiit is allowed to rest for two weeks He bcIie'C^ 
tint this treatment is of saliic m cirK cases and is prcfcrible to treat 
ment hv sodium piiooanlite, i>o<1iiiiii ludnocarpite, or bodiuni inorrhuat' 
Alinr reports tli it lie has liimaclf found the follow iiig forninh most cfficien 
for the treatment of leprosy itlicl < tors of the fatty acids of oil obtamc 
from IHdiiocirpus wif.htinna seeds 1 ct, pim creosote 1 cc, cimpbof 
1 gin , oli\e oil 2 9 c c He reports tint this mixture can he giieu h'pe* 
dcrmicallv or iiitr imusciilarly without pun 

The cfhel esters and other esters of chnulmoogric aeids wore pr®" 
pared in 1904 l)\ Power and liis emllihorators at the Mcllcome Cheim®" 
Hcscircli Laboratories in London In 1909 ] nelwip. laiib obtained 
rights 111 Girmanx for the preparation of the esters of chaiilmoogra aci 
and their emploemeiit Tlio preparation wis placed upon the mar e 
under tlio trade name of “Antileprol” A short time afterwords 
riohts were also obt lined in Great Hritain and flic United States 
a result of the war the German patent rights won eonfiscatid, and ® 
were sold m the United States to the Winthrop Chemical Company 
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New lork which la prcpiriDjr and distnbnting the ethji esters of chaul 
moogra acids under the trade name of Chiulmcstrol In 1919 Hollman 
and Dean prepared and used hj intramnscnlar injection the etlijl esters 
of fractions of the ^att^ acids of diaulm* ogra oil These were separated 
hv frictional cnstallation ind then conierted into (he ethvi esters Four 
fractions in all were used, and groups of cises were treated with each 
McDonald and Dean haie also used the etlivl esters of the fatti acids 
b} the mouth, hj inunction and hy hypodermit injections They also 
Eiiggcated the combination of the ethyl esters with 2 per cent of lodin for 
hypodermic use In 1919, Hollman and Dein reported results of treat 
ment in 26 cases during s period of less than two years 8, or 30 per 
cent, of these became bacteriologically negative within this time Me 
DDnald in 1 i2fl also recorded the paroling of 43 cases of leprosj and 
in 1921, of 94 raore cases making a total of loO cases These patients 
had been treated ivith -weekly injections jf the mixed ethyl ester of chaul 
moogra oil -with 3 per cent of lodin in chemical combination Ono c c. 
Mas gnen yycekh, increasing the dose until o cc yvere giyeii eyerj seien 
dajg as the jnaximum dose for an adult Capsules of the fattv acids of 
fhaiilmoogra oil y\ith 2 5 per cent of lodin cbeinically combined were 
also given bj the mouth three times a day The doses bv the month 
began yyith ig gm per 100 pounds of body yyei^^ht and yvent as high as 
1 gin per 100 pmnds of bodv weight three times a day McDonald later 
reported that he believed the oral administration was bj no means neces 
Bary and that the role of the lodiii was probably a minor one 

DuriDji 1922 Morrow ITalkcr and Miller treated 21 coses of leprosy 
of the nodular, maculo anesthetic and raixeil type chieflv yvith the ethvi 
esters of the total fatty acids of cbaulmoojra oil The injections were 
made intraglutealh at yicckly intcnals They found that the butyl and 
propyl esters pniduced much less local reaction and pain than the ethyl 
caters, and therefore these were substituted fer the ethyl esters in the 
later treatment of the patients The theiapeutic action with these 
appeared to be as good as that obtained yvith the ethyl esters The 21 
patients were under treatment for a period of from three to eighteen 
months with an ayerage of eight mouths Of these patients a bov aged 
fifteen with advanced kpioay died ot the disease One man aged seventy 
one died of pneumonia leprosy unimproicd Three patients in the 
adianced stages became definitely worse Nine showed no improtcmeiit 
Two patients (cases of moderate seyeritv) yyere markedly improved 
Three (cases of moderate seventy) were sbghtly improved and 2 patients 
With the disease in an eirly stage mn aivay after three months treatment 
I'oue of these patients became bactenologieally negative during treatment 
I lit the nasal discharge m 1 ci«e btciroe negatin after more thin i voir 
of treatment It appears to be the general opinion that advanced cases 
of leprosy do not yield to treatment with the ethvi esters but that the 
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of phauliiioojjri oil 'iOO intnims giilplinnc (flier 'jOO minim'i lolm 1 gr 
Tlio ini'cfurp is a eh ar one' nml wlitii iiijctfed iiitnn enough it is siiJ ta 
can ecipillarN emlmliis Die nijixrtioiia nre ^i^cii d'liK 10 minim? bciUp 
for flu first tlmn' dins nml 20 miiiniis flurt ifftr llio injections arc 
p unless hut an «ai(l (o Ik hk( 1\ fo prodiiet tonj,Iiinfr esjKViflIli if t&en. i« 
a disoa e of flu nspinifor\ Irntf In Iniiuan, llOJ, Harper rcportol 
upon 57 cases of l(pms> (Imt had then Ik-cii ^nin tmtinent for about tno 
>enr8 uith intra\ciioua mjeetirms of cliaiilmoo^i oil Jn Iiilj, 19-1, lif 
oonsidcrtsl tint 2S ci«cs had impmvid <• had nimincd micliangid, and 3 
lien nors( I5et\\('Oii tint date and the end of Atijpisf, 1022, 5 of tlie cases 
(all of the pimh iirne t\pe) Ind Ikk n di«ehnr}.(Hl from the asiluin, o had 
continued to shou iniproxcmeiit, 12 were apparentU iinelnti?ed, aud 15 

were worse Mtnpither lit had treatctl 2d » cn«es h\ nitrnrcnous injections 

of elnuliiioo^ni oil for periods of from a few weeks to 2 \eirs The pi 
tunts had r(>coi\e«l -10 000 intra\(nnits iiijtcfions of the oil without anv 
serious unships Ilia nsnUs art as follows 

Dcid 11, of whom 1 were \tr\ aped 

Impnmd 2'', tnthidiiiff 15 disthnrgod from the n«)Iuro 

Unchanped 

^orso 31 

Total 2t/o 

IlarjH r in hia hist rt jmrt recommends from ' to 30 minims of the ermh 
(hnulmoopra oil, sterilizctl h> heat without the nddition of an\ other 
(Imps Iliis 19 injected e\(r\ dn except Suiidn\ for three weeks at a 
time Tiicn tlio piticnt is allowtd to nst for two wnks He bclieus 
tint this trestincnt is of \aluc in eirh casts and is prefcmhle to treat 
ment In sndiuin gMiocsrdate, sotlium htdiiocarpuft, nr Bodiiini niorrhuste 
Aluir reports tint lit Ins himself found the follow iiig forinuli most cfScicn 
for the treatment of lepross ctlnl estirs of the fatt\ acids of oil obtaiue 
from IHdiiocirpus wiphtiani setds 1 cc, pure creosote 1 c.e , cjniplior 
1 gm , olive oil 2 'i c c He reports that this mixture cm be given hvpo" 
dcmiicall^ or intrunustiilarl_j without pun 

The cthvl taftrs and other esters of clnulmoogric acids vrero pr^ 
pared m 11)04 hv Power and his collaborators at the AVclltonic Chemica 
Research Lahonfones in I ondon In 1900 I udwig Taiib obtained 
rights m Germanv for the prepsntion of the esters of chaulraoogra aci 
and their emplovmciit The preparation was placed upon the msr c^ 
under the tridc mme of ‘Anti leprol ” A short time afterwards pa ^ 
rights were also ohtauud m On it Hritniu and the United States 
I result of the vv vr the Qcnnju patent rights wtre confiscatid, nu 
wort sold m the United States to the \\inthrop Chcmicil Companr 
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The first three preparations -ftepe given bv the intravenous route, the 
last two bj the infnrauscular or the subdcnnal, while in some cases these 
methods were combined The first three were given m doses starting with 
0 5 C.C. and increasing bv 0 & cc at a time «ip to 12 e c (mozrhuate) or 
15 cc. (gynocardite A and S ) Tht Collobiasis was given, as a 
rule, in 2 c c doses while the Mercado mixture, from an initial dose of 
0 5 ct, was raised to a maximum of 8 ec 

Of these preparations gjnoevrdate V was found to give the least 
severe reactions and to lead to the best results 8G par cent of the cases 
showing some degree of improvement The gvnocardate S give but 
little constitutional reaction but at times led to considerable pain during 
injection GO per cent of cases were more or less improved Sodium 
morrbuato as noted elsewhere, was fmud in the Philippines also to give 
rise to frequent thrombosis of veins It gave 75 per cent of improvements 
whereas the Mercado mixture b\ lar tht most painful both m its imme- 
diate and remote effects, led to improvement in C4 per cent of the cases 
treated The chaulmoogra emulsion, while giving rise to very little reac- 
tion onlv led to 88 per cent of improvements 

Walker and Sweenej believed that chaulmoogra oil contains substances 
having a high bactericidal activity m vitro Tins activity was found to 
reside in the fattv acids ot the chaulmoogric senes and to be a function 
of the carbon ring structure which is peculiar to the chaulmoognc acids 
Tliev believed the bactericidal action of these ejeho fattv acids to bo 
specific aj,aiDSt the acid fast groups of bacteria and negative toward all 
other bacteria Thej did not find that other unsfllurated fattv acids which 
Rogers found therapcuticallv etfit-icnt possessed the apocific bactericidal 
actmtj of the chaulmoognc acids Thvj believed the therapeutic effect 
of chaulmoogra oil and its derivatives to be due to the bactericidal action 
of the chaulmoognc acids on B IipT« 

Marchand has rceentlv made estimations of the cholest“nn in the 
blood of 4 lepers and lound it considerably reduced m 3 advanced 
cases of the disease being about normal m an earlv case In one of the 
advanced cises it rose considerablv after intensive treatment with thaul 
moogra oil and the author points out the advisahilitv of further observa 
tions on this question m relation to treatment of a larger number of 
cases 

During the past vear Cawston has neommcnded Oppcnheimer’s col 
loidal preparation of antunonv which he bvlitvcs contains sufficient 
sulphur to counteract any metvllte poiaomng that might arise from the 
administration of colloid il antimony alone 

He has reported several cases of leprosv greatly benefited by such 
treatment ildish at the Leper Asvlnm Institution m Zululand has 
also trcitcd 20 of the worst cases of leprosv with oscol stibium The 
majoritv of the ca es roicived doses of the dnij, lutraniusciilarlv, 2 5 c c 
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0 “!^% nsrs /iro frtsjHOHth lx.ncStod l« tliom In a recent report of our 
I’lililic Ilcilth Sonicc it. IS stnhtl Milh n fcrcncc to tlie use of tho etbrl 
osiers of clianlmooj^ oil m fho trcitmont of Icpros\ that thev mav be 
rt“^ir(lcd as tlic most ^ahiablo tlicnpcutic agents in the treatment of this 
di«ci 0 ^\hlcll hn\o Uvu d(\(lop<d«pto the i)n«eiit time Attention is also 
cilled to the fact tlint tlic\ art supiriorto chniilmoogra oil in that they mar 
he ndministertxl pnctioillx to all patients, mid tliat when injected suV 
cntniicoii«h tlnir ii«t is not accompanied hs the pun and di«oomfort or 
slow absorption niMl fn.'ipunt nlisoc'S formation attcudanl ou the uv; of 
onide cliiiilmongri oil T p lO tho tiino that fho I’nhlic Health ^rvice 
report was made ('\o\ ember, 1021) of the pntieiifs treitcxl with the ethyl 
esters and parole<l from the two leper iiistittitions in Hawaii as apparently 
cured 8 per cent had relipoetl and l>e«n rctumc<l to Uieso institutions for 
triatmont 

^InrclioiiT has recently reported on 4 cases of Icprosr treated hr 
intraunoiis injections with syKiiiim morrhiinte and sodium gimTcardalein 
doses similar to that employed bv Kogrrs In none of the ei«C8 was anr 
benefit noted Th{«t olwi rvatioiis were also controlled hv auinwl tests 
in nintioii to rit hpmsy cini«ed b> intrapcntoiual injection of cultures. 
Hero again the drug SKnied merely to nggrayntc the symptoms and not to 
load to tlitir mnoliontion 

Tucker and Horwitz of tho Palo Soco leper colony, Panama, report 
that about 78 patients arc at the present tunc being treated by weeklr 
intniinu«cular injections of the ethyl esters of elinnlinoogra oil Ih® rc<ulM 
that arc lieing obtained, though varying considerably y\ith the indinduabj 
arc reported ns rather gratifying The time tliat tho piticnts bare been 
under treatment, hoyycycr, according to tlio rejxirt, precludes the formation 
of a definite opinion ns to the final outcome of the ci'es In Para, Brazi > 
some thousand lepers hare also l>cen treated with the chaulmoogra oi 
Over 10,000 injections haye been reported up to Alarch 31, 1922, but t e 
mimber mired is not statctl 

In tho Philippines recently 70 cases of leprosy vrero divided into 
groups and treated yyith 5 preparations ns folloyys 

1 Sodium gyiiocanlate “A' (the liydnocarpate of Rogers) 

2 Sodium gjnocirdnto “S’, tho soduun salts of tiie fatty acids o 

chaulmoogra oil . 

3 Sodium morrluiate, the sodium •»alfs of tlie total fatty acids o 

cod liver oil . 

4 Chaulmoogra emulsion “S” (or Collobiasis substitute) , nu 

810 U containing chaulmoogra oil and aeacia . 

5 Ifercado mixture, of yvhich tho formula is camphorated oil 
per cent, and chaulmoogra oil, aa CO c c , resorcin 4 gm purifiod e 
25 cc. 
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1 Partially acid fast or acid resistant diphtheroid organisms — the 
Babes K.ed^ 0 T^sk^ tvpe At least 18 imestij^ators have isolated mi'To- 
orginiams which apparentl) nia> be mclnded in this group 

2 Acid fast organisms which produce v cllow or orange-colored 
colonies Five investigators hive probahh isolated organisms of this type 
Clegg being the first to obtain a defamte growth in pure culture 

3 Anaerobic acid fast organisms isolated by Ducrev , Carapana, and 
Serra 

4 \cid fast bacilli which do not produce colored colonies live 
investij.ators of whom Ivarlinski was the first have claimed to obtain 
organisms of this tvpt Duval s revent work has been the most convincing 
regarding, the etiological position ot this organism 

5 Acid fast atrcptotbriccs isolated bv Deveke Paseba and Pcschad 
Bev, iiid Liston 

Wolbach and Honeij (1914) from a ven complete review of the 
literature regarding the various organisms cultivated from Icprosv cases, 
lu considering the first four groups mentioned above, believe that there 
18 no wav ol avoiding verv serious sttention to the significance of the 
presence of the diphtheroid group the pigmented acid fast group and the 
non pigmented acid last group m connection with the etiologj of the 
di CISC The number of times that each culture has been isolated and 
the name of the investigator making the isolation mav be summarized in 
the following table compiled largtlv from Wolbachs and Honei] s article 
with slight additions 

Diphtheroid organisms Bordoru 1. ffreduzzi 1 Babes 12 Spronck, 
2 , Oianturco, 1 , E Levi 1 Czapicwski 1 Teich 4 F Lew 1 Biran 
nikow, 2 Ivcdrowskv 5 Khtin 4 Bavon, 1 l\illiaras 5 Ro t 7 ' 
Shiga 1 Duval 1 Ophul'* 1 Wolbich 1 

Acid fa«t picmcnttd cuhvires Rost 7 Cle^ IG Duval 4 

Aincrobio bacilli Ducrev 1 tsmpini 1 Serri 

Ivon pigmented acid fast cultures Weil 1 Ivarlinski, 1 Jlirchonx, 
1 Twort 1 Duval 8 

Acid fist sfreptothnees Divtkt, numerous ciscs Liston 1 

From the collected literature one ma^ toucludo that at least two the 
diphtheroid and pigmented icidfist and pcrlnps all four varieties of 
the bacilli have been more or less commonlj found in leprosy ti«sue The 
diphtheroid orcauisms have I'ccn found in vinous parts of the world In 
connection with the pigmented acid fast bacilli the careful experiments 
of Clegg and Duval are of imticulir importmce As ^\o^haeh remarks 
In Will am and P sts c&tlurr it i atalrd tl t a on a 11 fa t tfr plotbr t 
B PS ri I a 1 fa t r ! and a nonacil fa t d pMl ro d wl i«I also nrodiicp acid 
fa t 1 n nt 
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3 C.C , 011(1 0 cc, on ooiivcntno (Ifl)s Jhrcr wctks liter 4 5 gc. ami 
0 cc i\crL ^ncn on consdotnt dnis Hit series of 2 doses was npeitid 
dimiiR till next two inontlis, making n tofni of alxmt 4(» tc injicttxl 
Ilonoficinl cfTects were seen m llic rtlief of paralysis dning of tlie i:I«r« 
and in tin gincral eonditioii of nil the pilieiits tnalid cxcipt one I qualh 
good results win obtained in a ftw ra«i3 treated with tartar emetic 
uitraMnoush 0\(r 1,000 injections Inst siiico Ikk'h given during tie 
past SIX iiinntlis 1 he nulhor aftt r six months Kliivts tint antimonv is 8 
grnt help in tn itiiig hpnm niid possibh is n cun in soim ci«e3 It is 
111 o useful 111 coniliiimtioii with ttlivl csttrj and «odnim Iivdiiocarpife 
llarjitr nports that the lulravciioiis injtxtion of tartar emetic is useless 
for leprosv \\hile a few casts Iiavi appirtnflv N'en btnehted bv the 
oollodial aiitininnv, a miicli more extended trial will U. iiecc^san before 
anv real ifiicitucv for it can Ikj demonstrated 

Prognosis — Sunt olwtrvtrs Uluve that tin di cise is selfhtnitccL 
VeCov 8 1X3 that in the grcit mnjoritv of ei«e8 a fatal issue is to U 
(xpicttd within almut tin \i irs However, fho durition of the disease 
rnav varv from a fiw iimntlis to as long ns ilnrtj vears, po«silh longtr 
The spoiitaiuxuis lidlitig of Itprosv is recognized ispecinllv in nerve 
Itprosv, and a ci«e was rectnflv nporttd l» JltMngilhais of fifteen vtan 
duration, winch Utume stationorv, and the patient livid for fortj 'cars 
TLo 8 lino author also reports 2 cases of fiikrcnlar hprosv of tvvcntv and 
tliirtv VC irs duration, with lieilingof the loions Tin disi ise mav some- 
tunes rtniiin for joars at n practicillv stnfioinrj condition, the general 
liealth of the individual coiitimung good, and ho mov Lo able to pursue 
his normal vocation The Init Sir N\il!inm Osier knew well a prominent 
clorgvimn who had antithetic leprosj for more thin tliirtj veirs, which 
did not seruutalv interfere with his iiscfiiliien, ind not in the slightest with 
Ills curcer In some cises the life of the individual mav be terminifed 
bv ail intcrcurreiit infiition In a number of instances tins maV hi 


tubcnulosis 

Serum and Vaccine Treatment — Siiin the last (dilinii of this work 
almost no progn«s his btin made in the question of viccme and senim 
treatment m leprosy lilticli confusion still exists in regard to the 
ctioloj-icil relation which the xarmiis iiiKrourguiisms tint have been 
cultivitid from Itprosv heir to the diK is.o Ilu Bicilliis Icpre wu^ 
discovered m 1879 bj Hausen in leproin lesions, and following liis observa 
tioiis very mnnerous attempts have hctii m idc to cultivate tins orginisiu 
In the jxist few wars a Inr^o mimlnr of iinesti^itoi's Juvt destri 
the successful cultivation of iiiioiis species of bveftna fiom lepmsv 
usudlv believing tlu ono cultivated to Iw the cm e of the disease Thc^ 
orgmimis im^ be divided into five groups as follows, although 
of tlifiii might perhaps lie classifieil in more than one of n'f’v 


groups 
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1 Partially acid fast or tcid resist lat diplithrroid orgaiiisms — the 
Babca Ivedrow8lv\ t^pe At leiat 18 imestigitors have isolated mi‘’ro- 
organisnis vihich apparently may be included in this group 

2 \cid fast organisms which produce vellow or oraiipe-colored 
colomes Fire investigators have probabU isolated organisms of this t\pe 
Clegg being the first to obtain a definite growth in pure culture 

3 Anicrohic ai id fast organisms isolated b\ Ducrey, Campana and 
Serra 

4 Acid fast bacilli which do not produce colored colonics hne 
investigators of whom Ivarlinshi was th< first have clumed to obtain 
organisms of tins tvpt Duval & hcent work has been the most LOiivincing 
regirdiiij, the ctiologi al po-tition of this orp,anisCi 

5 aVcidfdst strcptothnccs isolated bv DevekePaseba and Reschad 
Bev, and Liston 

"Wolbach and Honeij (1914) from a verv complete review of the 
literature regarding the various organisma cultivated from bprosv cises 
m cousidering the first four groups mentioned above bciicvo that there 
18 no wav of avoiding verv serious attention to tho signihcanct of the 
presence of the diphtheroid group the pigmented acid fast group and the 
non pigmented acid last group, in connection with the etiologv of tho 
disease Tho number of times that each culture has been isolated and 
the name of the inve tigvtor makiug the isolation mw be summarired in 
the following tabic compiled largclv from Wolbach s and Honei] s article 
With slight additions 

Diphtheroid organisms Bordoni Uffrpduzzi 1 , Babes 12 , Spronck, 
2,Gianturco 1,E Levi J Czaplewski 1 Teich, 4 F Lovv, 1 Biran 
nikow, 2, Ivedrowskv 3 Klitiu 4 Bavon, 1 Williams ■ Rost 7’, 
Shi^a 1 Duval 1 Ophuls 1 A\olbich, 1 

Acid fast pi,.inciitid eultnres Rost, 7 IG, Duval 4 

Anaerobic bicilh Dnerev J Campana, 1 ''em 3 

hou pigmented acid fast cultures Weil l,Ivarlinski 1 "Marchoux, 
1, Twort 1 Duval 8 

Acid fast strcptothnccs Devekt, mimcious cases Luton, 1 

From the collected htcratnic one maj concludi that at least two the 
diphtheroid and pigmented acid fast, and perhaps all four varieties of 
the bacilli have been more or Ic<3 commonly found m leprosv ti«siio The 
diphtheroid ori^ iiiisms have been fonnd in \ inoiis parts of the w orld In 
eonncction with the pigmented acid fast bacilli tho careful experiments 
of Cle,,g a nd Duval arc of particular importance As \\ olbach remarks 
In W ill *n and B t uMnr a it 
M'a r >■ ti a<il fa t r h a i a n nac 


I H tat«d tliat a non aci 1 fast tr ptothr v 
1 fa t diptith roid nhicl al^ producfs acid 
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the possibility of tlie partialh acid fast diphtheroids becoming couvcrteil 
into coinplctdi ncid fast bicilli innst lx? tiiktn info consideration. 

The cinplo^7miit of Minoiis semlo^icj! ksts for the determination as 
to Minch t^pc of orgaiiisin ciillitnlnl is the ttiologicnl factor in the du 
ease ins not Ie<l to nn^ Mrj drOiiitc nsiilts, though it is possible that 
prognss along tins lino mn^ lx? made iii tlu future 

Hams and I anford nttiniptcil to ideiitifv the ynriotis acid fast organ 
isms isolated In dilTcrent Morkirs from oa«cs of li prosy hy the ogglutina 
tion test, hut the^ found xutli n iixtliod iinpncticiblc The arclutinm 
present in the sera of the limnan aiibjoct ufTectid yritli leprosy tliev found 
loyy in titer and inconstant in action Jliey yycro unable to obtain satis- 
factorj eora in rabbits Positiyo agglutumtioii tests bare been reported 
yyith liuinaii leprosy ■»eriiin and the diplilheTnid, nmirobic, non acid fa«t 
pigmented acid fa«t, and non pigmented, acid fast bacilli 

Kritselieivsh} and Ihcrgcr, by means of fbc complement fixation fe^t? 
have concluded that ivedroyysky s baeilliis is the true bacillus of lepro«T, 
and that Dinals chroniogcnic culture is not specific for Icprosv Wiib 
Dural s culture only 2 of the 2S lepra scni they crammed gne a strong 
positiyo reaction, yihilo y\itlt the Ividrowsky culture 24 of the sera gays 
strong coinplcinent fixation yyhicli, hoyterer, yyns less marked in ibe ca«f» 
Mith the iicryo lesions of leprosy 

Kraus Iloftr, and Jsliiyyara liaye, hy the ciuploynncnt of the bflctoni)' 
l}tic reaction al«o attcnipteil c diffcrculintiou of some of the bacilli culti 
rated from leprosy lesions 'llicy found that the «em of different guiaea 
pigs yyhich had Uen inoculated yyith ]>uyal s and Kedroirsky's organisms 
dcrclopcd bacteriolytic properties yyhich could bo demonstrated b\ inocu 
lating tJic specific scrum and corrcsjioiuling organism into the abdonuns 
cayit^ of a guinea pig Bj this tisl lhp«c two cultures could lie diSer- 
entiatcd Dinal stnim had no tffiet on Kidroyyskys bicilhis, nor 
Kcdroyyskj serum on Dinals Incillns Kraus, howeyer, points out tiia 
it is not decided that either or^iiusm is the cause of tlie disease, and e 
failed to get a reaction yyith iitlirr in hiiinuu cases of leprosr 

It 13 necessary to consider pirtieiilarl^ in relation to the treatme^ o 
leprosj tho streptothrix loolatcd by IXyeke-PuscIia and nc^clind ei, 
first in 1905, and 8ubscf]nentlj by Iiston in 1912 DeyckcPascha w 
Rcschad Bey bj placing leprous material iii saline solution and incu 
ing for n long time succeeded in obtaining a groyyth of an acid fast organ 
ism from a severe case of leprosy At first the oiganism yyas not 

CTxd to be Bacillus kpnc later it was classified as a strcptothriv. ro 

a killed culture of this ot^anism thtj piepaird a yaccinc and ndniinis er 
it to a patient from yvhom thej had isolated the organism A «cycrc rt 
tion followed the injection of the \accinc, and after repeated 
there yvns an improvement in the patient’s condition Believing 
was probable that the fayorible effect noted m this patient was ne 
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immunization with acid fast constitnents of the organism they turned 
their attention to the isolation of this acid fast substance After many 
efforts thej succeeded by fractional cTtraction with ether in securing a 
number of cbemical products from the organism Some of these they 
rejected as useless and finally isolated a fitt^ substance to whicb the 
name ‘ nastin’ was applied Nastin, as described is a true neutral fat 
obtained from the Streptotbrix leproides which has been cultn ated from 
different leprous nodules More recently benzoil chlond was added for 
the purpose of dissolving the bacilli more complctcU The new product 
thus formed was named nastm benzojl or nastm B, and it was stated 
that It did not cause the severe local reactions after injection as nastm 
alone had done Nastin has been supplied as nastm Bo, Bi and B 
These products are supposed to be of different strength 

Ilchida has recentlj isolated four acid fast bacilli from rat leprosy 
cases, one of which produced pigment, while each showed slight differ 
eaces on culture Inoculation of rats with cultures did not produce tvpical 
rat leprosv though certain lesions were obtained after several months 
Which of these four strains if anr is the etiological organism of rat leprosj 
IS not yet determined 

Uncertainty of the Successful Cultivation of Bacillus Lepras — Not- 
withstanding the numerous recent observations earned on in relation to 
the cultivation of Bacillus lepnc it the present time a nunilicr of invcsfi 
gators have not been convinced of the successful cultivation of this 
organism 

Much work was carried on for several years bv different assistants 
in the writer’s laboratorj m l^Ianila regarding the cultivation of Bacillus 
lepne and it was pointed out some time a^ bv him that extreme care 
should be exercised in regard to the definite conclusion of the cultivation 
of this organism. 

Fraser and Fletcher also incline to the bi.lief that Bacillus lepne has 
not yet been cultivated Tlity made SY** inoculations of the bacilli, 
obtained from non ulcerating nodules of 32 lepers, and the tubes were 
incubated for periods extending to more than six months but no multi 
plication was observed except in a few instances where contamination 
occurred Blood serum, placental and agar media, Duval s and Williams 
modification of Rost s medium were among the media emploved, both 
aerobically and anaerobically 

Diphtheroid bacilli were isolated, but were considered of no impor- 
tance in reference to etiology on account of tlicir ubiquitv Fraser thinks 
that the investigators who have described the transformation of a non 
acid fast into an acid fast organism were deceived bv transferring un 
wittingly lepra bacilli along vvifh other saprophytes 

Bivon bi lievcs that Kcdrovvskv a culture is one of Bacillus lepne, and 
identical with the one obtained faunscif, bnt that most of the other 
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orpiuusins «liich lia\c l)Otn ciiltnated from leprosy Ipsions are not this 
orjrinisni 

l)ii\al has sit'd, upon tlie ground of stnilopical CTpcrimciits with 
immune son from nnimnls, lliat neithtr lii3 non-clironiop'nic organism 
iior the clinmiogenic out of CIrgg is llio same ns an\ otlur kiionn strain 
of acid fast Incillus In one of Ins most recent puhhcatioiis he beliives 
tint compar itne biological studies indicate that the Clegg t>pt of leprosr 
org-iiiiam IS clo^cl^ nhted to the moist growing pigment producing group 
of atid fast saprophstes, avhilc the Ix.si and Kedro««ks cultures, which 
are appinnth tlip same, comsp'Uid in some rcsp«ts to avian tubercle 
and in of Ik rs to Mullers sniegmi ImciUih 1 he Ihwt and M illiams ciiliiirc 
ho helioses 13 identical with Omsshurgtrs neul fast saproplij-te, whil> 
Karlinski a culture is not to U distmpiishwl from Ilnbinossitsth s butter 
hacillns 1I( Ulicsts tint Iticilhis Upre has licon cnltisated hs hinisolf 
and that tlurt c in 1m no donhl tint the noii-cliromogrnic acid fast strum 
IS the true lepmss h irilliis, mid st ites that the non icid fast strcpfotbricial 
and tilninciitous fonns which ha\c been de «.nl>cd ns “«tngis ’ of Buill"» 
lopm h\ I\e<lrowsk\ and others lia\c not Ixa n noted m on\ ailfurc winch 
Ik Ins i>'Olatcd lie boluvrs the organism of huinin Icprosa is a bacillus 
and not a stroptothriv It must It admitted tlint at the present fimo (hen 
apjK irs to bt no uiianimita of opinion ns to wlmh cnlture, if ans is ont 
of the tmo ctiologn ul f ictors in leprosa 

Siiici flioro still exists so nmcli confusion in regard to the etiologied 
relationship of tho aanous tnllnres isohiti'd from Icprnsx easts ns might 
ho expected, tho fmornblc ix Milts obtaimsl in treitmeiit with tjrious sira 
and aaccinca obtained from these cultiirts arc not acn obvious There- 
fore in a consideration of (lit subject at tbc present timt, it is perhaps 
more advisable merelj to review (ho results which have bteii rcportcil bv 
the difTcreiit imestigitors with tho various sera and vaennoa cmploved 

Serum Treatment — In ISOfi md 18D7 Cnrrasqnilli reported «p<5“ 
the successful treatment of kpers bj means of a serum which he had pre- 
pared ill the following manner Blood was drawn from jouug lepers 
allowed to coapilate, and the semni pipetted off At intervals, from ^ 
to 100 c e of tins «icnun was iiijcvUxl into horses (he nininal btiug later 
bled, tho servm eollectod and used for treatment la tlie first 
was stated that lepers had been cnixd by uso of the serum A niini r 
of investigators Buzri Birillon, Alvare?, Anniig Athcrstoiie and Bu<- 
Dehio, Grunfeld, Tidsvvell, Tliompson, Jilediiia, and Putnam, have eni 
plojed Carrasquiila’s strmn in (lit trevtmeiit of leprosj M hile temporarr 
improvement has been noted in some instances after its use the consensus 
of opinion at the present time is that tins serum is of no value m the trea 
ment of the disease Babes m 1893 immunized animals with aviau tii rc u 
bacilli and injected the eerura from sntli animals into lepers In 18'' ® 

prepared an extract from an organism isolated bj him from Icprosv case 
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inoculated this organism into animals, and also eInplo^ed their sera for 
treatment in human cases of the disease No definitelv favorable results 
have been obtained by this method ot treatment Abraham and Herman 
excised leprous nodules and subjected them to pressurt, thereby express 
ing the fluid contents and lepra bacilli diluted this fluid vvith normal 
saline solution, and injected it suhiutantoiisl} into horses seieral cubic 
centimeters being inoculated c^ery week or two for a period of four and 
one half months Four weeks after the ninth injection the horse was bled, 
and the serum collected and iistd for the treitment of seieral cases of 
leprosv With one exception no favorable results were noted 

Laverde obtained leprous nodules and used the tissue fluids from them 
to inoculate goats and donke>3 latienta were treated with the scrum 
from these animals and the author atntes that marked improvement oc- 
curred in the leprous lesions and a disippearance of anesthesia was 
noted He continued the treatment for perils vaniug from thru months 
to a jear and continued to produve improvement in CO patients Six 
of these cases he stated, h^d been cured by this treatment Further rc 
ports of its use have not been forthcoming^ 

Su.,ai Mabuchi, Mononobc, and Obastii obtained senim b^ inoculat 
ing go Its with suspensions made from leprosy nodules Onlv indefinite 
results were obtained by treatment of eases with this scrum 

Hetchnikoff showed that a senim produced by the methods of Oarras 
qinlla and Laverde was cytotoxic rather than antitoxic or bactericidal in 
its action, and that analogous effects arc produced by the «crnm of a 
goat inoculated with normal human blood 

In 1‘112 Currie Cle^, and Hollmann prepired a serum in horses 
by injecting at short intervals live cultures of acid fast bncilli suspended 
in normal saline solution The cultures had been isolited from lepers 
Injections were given into the jugular vein in increasing doses until 
finally 18 to 20 agar cultures were given at a dose After the injections 
the animal became ill and its fcnipcmturc sometimes rose to 40° C After 
sevtrsl months of treatment of this hind the aniiuil was bled, and it was 
found that its blood serum clumped the organism they had isolated from 
leprosy cases in dilution of 1 1 000, and strongly lu a dilution of 1 kOO 
No clumping occurred with Bacillus maigarin, Bacillus smegm-r, or the 
gross bacillus of Muller Tho serum appcired to exert an inhibiting 
effect upon the growth of the organism with which it was prepand The 
authors found that injections of this serum into piticnts suffering from 
hprosv did not, during the short period of time in which thev used it 
produce anv beneficial results Thtv are not however, without hope of 
increasing the potenev of this serum to a point when, it mav be of benefit 
in the trentmint of the disease 

Jnnin (1913) applied blistering fluid or plaster to portions of the 
skin of lei>crs in which tho nodules were numerous, and injected 8 to 
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or^misms which !ia\c liccu eiiltuatnl from leprosy lesions nre not tbs 
orpnnisni 

Binnl Ins sugj^stod, upon the groiiinl of serolo^col expenrnenfs with 
jminiiiie sen from niiimals, that neither his noii-chromogcnic organism, 
nor the cliromogtnic one of CIi^ is tlio same ns flii> other known strain 
of ncidfiist bacillus In one of his most recent piildications he believes 
that coinparitnc biological studies iiidicitc that the Clegg t\pe of Icprosv 
org-inism is closely related to the moist growing pigment producing group 
of acid fast siproplntcs, while the I-cii and 3vcdrowsk\ cultures, whieli 
are appareiith the same, correspond in some respects to nvian tulxrtle, 
and mothers to Mullers sme yii i h iciUus fhe ll(Ht and W lUianis eiihiiri 
lie believes is identical with Omssbitrgrr's ntid fast siprophj'te, while 
Karhnaki s ciiltiirt is not to I»c distmgmdicd from Ivnbiiiowitsch’s butter 
bacillus He believes that Hicilliis lepre bns liocn cultivated bj hiin^ilf 
niid tbit there cm lio no doubt that the iioii-chromoge me acid fast strain 
13 the true leprosv bieilliis, and states that the non ncid fast strcptotlirveial 
and hhmontoiis forms which have been described ns “stages ’ of Bacillus 
loprr bv Kedrowskv and others have not been noted in nnv culture winch 
ho has isolated He behoves the organism of lirnnau Icprosv is a bacillus 
and not a strcptothriT It must l»c admitted tint at ll>o present tune there 
nppeirs to bt no uiianimitv of opinion os to which culture, if niy» » 
of the true etiologioul factors in leprosy 

Since then still exists so much confusion in regard to the etiological 
relationship of tho v inoiis cultures isolated from Icprosv eases, as might 
bo expected, the favorable results obtaimxl in treitment with various sera 
and vaccines obtained from those cultures an. not verv obvious There- 
fore, 111 a consideritiou of the subject at the present time, it is perhaps 
more advisable merely to review fho results which Invc been reported bv 
the different investigators with the various sera and vaccines employed 

Serum Treatment — In IS'lfi and 1897 Carn«iini]Ia reported upon 
the successful treatment of lepers bv means of a scrum which he had pre- 
pirid 111 the following manner Blood was drawn from joung Icper^ 
allowed to coagulate, and the sinim pipetted off At intervals, from 5 
to 100 c c of tins scnim was injected into horse’, the aniiinl b mg 1-it^r 
bled, the serum collected and used for treatment In the first report it 
was stated that 15 lepers had been cured by uso of tho semiu A Jiu®her 
of investigators Buz7i BvnIIon, Alvarez Annng Atherstoue and Blic 
Peliio, Grunfeld, Tidswell, Thompson, Medina, and Putnam, r® 
plojed Carrasquilla's serum m the treatmint of leprosj While tdOporirv 
improvement has been noted m some luatances after its use the consensus 
of opinion at tho present time is that this serum is of no value m the trea 
ment of the disc ist Babes in 1893 immunized animals vv ith av lan 
bacilli and injected the scrum from such animals into lepers In 18 
prepared an extract from an organism isolated b\ him from leprosv cases, 
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inoculated this organism into annuals and also emploicd their sera for 
treatment in human cases of the disease No definitely favomble results 
have been obtained by this method of treatment Abraham and Herman 
e'vci=ed leprous nodules and subjected them to pressure, thereby express 
ing the fluid contents and lepra bacilli diluted this fluid uith normal 
saline solution and injected it subcutaneously into horses seitral cubic 
centimeters being inoculated every week or two for a period of four and 
one half months Four weeks after the ninth injection the horse was bled, 
and the serum collected and used ior the treatment of several cases of 
leprosy With one exception no favorable results were noted 

Laverde obtained leprous nodules and used the tissue fluids from them 
to inoculate goats and donte>s Patients were treated with the serum 
from these animals and the author states that marked improvement oc 
eurred in the leprous lesions and a disappearance of anesthesia was 
noted Ho continued the treatment for p« riwls v arv ing from three months 
to a year and eontinued to produce improvement in 00 patients Six 
of these cases he stated had been cured by this treatment Further re- 
ports of its use have not been forthcoming 

Sugai Mabuchi Mononobc, sod Obnshi obtained senim b'v moculat 
ing goits with suspensions made from leprosy nodules Only uidehnite 
results were obtained bv treatment of cases with this senim 

Metchnikotf showed that a scrum produced bv the methods of Cams 
(juilk and Laverde was cytotoxic rather titan antitoxic or bactericidal in 
its action, and that analogous effects arc producid by the scrum of a 
goat inoculated with normal human blood 

In 1012 Currie Clegg, and Ilollmann prepared ft scrum in horses 
by injecting at short intervals live cultures of acid fast bacilli suspended 
in normal saline solution The cultures had been isolated from lepers 
Injections were given into the jugular vein m increasing doses until 
finally 18 to 20 agar cultures were given at a dose After the injections 
the animal became ill, and its tempciaturo sometimts rose to 40® 0 After 
several months of treatment of this kind (he animal was bUd, and it was 
found that its blood serum clumped the orginism they bad isolated from 
leprosy cases m dilution of 1 1 000 and strongly in a dilution of 1 oOO 
I«o clumping occurred with Bacillus margarin, Bacillus smegma?, or tho 
grass bicillus of Holler The serum appeared to exert an inhibiting 
effect upon the growth of the organism with which it was prepared The 
authors found that injcUions of this scrum into patients suffenug from 
leprosy did not, during the short period of time in which thev u«cd it 
produce any beneficial nsnlfs They are not however without hope of 
increasing the pofenev of this serum to a point where it mav bo of benefit 
in the trcnlmmt of the disease 

Jnnm (1913) applied blistering fluid or plaster to portions of tho 
kin of lepers in which the nodules were numerous, and injected 8 to 
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10 c c of the <>enim resHlting into tlie or other patients The firit 
case treated ^as ono of nodular leprosy of fi^c jears’ standing After C 
injections of the patients oa\n sonim gnen at intcirals of ten davs the 
lepromata disappeared and the. shm rCttamcd its nonnal appearance A 
second leper who liad been snffcriDg from the anesthetic form of the 
disease for four ^ ears a\as benefited hj 3 injections of the serum of the first 
case A subject of inicular leprosy who was in feeble health improved 
considei-jbl^ after C doses of his own seruin obtained bj blister Another 
similar case received 4 injections after which the cniption grow paler 
and sensibilitj was restored in the more recent patches Four injections 
of this man’s scrum were given to a girl who had been an anesthetic leper 
for four jeara No change was noted in the lesions, but her health im 
proved rapidlv Four doses of the same senim were administered to 
a man suffering from anesthetic Icprosjr of ten jears duration and who 
had perforating ulcer of the foot Tlie ulcer healed and the patient be- 
came stronger, but the leprous areas of the shin remained unaltered The 
author concludes that the blister cviidafc of lepers exerts a specific effect 
upon the course of the disease V sharp febrile reaction sometimes oc- 
curs after the first injection 

Paldrock, in the trcitmeut of 4 coses of leprosy, employed fresh 
complement-containing «enim from animals together with arsphenanim. 
Ho was led to m tke this expcrmient on the gionnd that the strum of leper* 
might he defaciont in complement which has, however, been shown not W 
be tho case Increasing doses from about 35 cc to over 100 c.c were 
given subcutaneouslv, each patient receiving m oil from 2S5 to 325 cc 
of scrum No benefit appears to have resulted from this method of 
tnatment 

Djor, influenced by the report of the condition resulting from the 
accidental biting of a leper bj a viper in the West Indies, used the anti 
venom eenira of Calmette in a series of leprosj patients with almost 
uniformly good results Tlirec of the patients recovered Injections 
were made at frequent intervals, sometimes dailj, and the dosage varied 
from 5 to 20 c.c The buttocks and the shoulders were the usual sites 
of injection, though frequent injections were made in the lesions them 
selves, With the interesting result that these were directly influenced to 
favorable resolution , 

Woodson has reported upon tho same treatment with one case o 
leprosj which showed improvement, but the author doubted whether t i* 
was due to the senim alone 

Vaccine Treatment — Scholtz and Iflingmuller recommended the tis 
sue juice expressed from lepromata for tho treatment of leprosy Ca^ 
tellani and Woollej also employed a similar method of treatmen 
WooUev excised a nodule from tho arm of a leper, ground it with sand m 
salt solution, centnfugalized, heated to C5® to 70° 0 for fifteen minutes, 
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and added enough carbolic acid to 5 per cent The suspension was rich in 
bacilli At intervals subcutaneous inoculations of 01 cc were made 
Woollev later reported that no suciess had been obtained with this method 

NichoHs (1908) removed a leprons nodule together with a quantity 
of surrounding tissue This was placed in a tube of glvcerm bouillon 
and incubated for a fortni^^ht The brotli and tissue were, then slowly 
desiccated The dried mass was powdered in an agate mortar, a 

suspension made, and the bacilli hilled bv heatin^, to G0° C and counted 
in a blood-counting apparatus It was believed that during the time of 
mcubation of the tissue the bacilli had multiplied therein A ease was 
treated with this substance which was said to contain 50,000,000 organ 
isms per cubic centimeter Under tins method of treatment given everj 
four dajs at hrst and later every seven to ten days, some nodules dis 
appeared and others softened 

Post in lOOo and 1009 pn-pared a substance known as Icprolin from 
an organism which he stated bad been cultivated from a ca e of leprosy 
In a later report (1012) his method of preparation of tho vaccim is as 
follows Bacteria were removed from an a,,ar slant culture of the organ 
ism, shaken up with distilled water and cenliifugshrcd the fluid being 
poured off and fresh distilled water added to the deposit, shaken up again, 
and again centnfugalued several times so as to wash tho culture and 
remove all external tovins The depisit of bactena after final washing 
and oentrifugalizing, was dried and weighed and macerated with 7 per 
cent glycerin and distilled v\atcr to make up a percentage solution It 
was then placed in tubes and autoclaved The tubes were then scaled and 
placed on v shaking machine tor a period extending over several v\eeks 
Ten minims of 1 in 400 of this vaccine produeed a slight febrile reaction 
in cases of leprosy, and its therapeutic u«cfulne s according to the author 
was very mvrkcd liter another method of preparation of a vaccine 
was sometimes employed the fattv substmcc of the bacteria being ex 
tracted by sinking in ether over a period of several wtvks, filtering and 
centnfngalizing the deposit and cvaporatiiig the ether extract until it 
became of a sticky consistence and then adding olno oil to a weighed 
amount Iinallv he pnpired leprohii from aixwecks-old bouillon cul 
turcs by filtering through paper and tlicn sterilizing One to 3 c.c. are 
injected into the muscles even week Of 30 lepers treated with his 
leprolin since 1009, 4 are said to hive been cured and improvement has 
been noted in many others 

Whitmore and Cloj^ prepawl a vaccine with the organism previously 
iiolaUd by Clegg The cuUnre was killed bv heating and suspended 
and an attempt made to standardize it to lOO OOO bacteria per cubic centi 
meter Ihe hicteria in this vaccmi showed a grut tendenev to form 
clumps on being allowed to stnnd without sinking Injections were given 
once a week in d ses vsrvin^ from 0 2^ to 1 c c. of this suhstince Anv 
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incroi8( al) 0 vc tins dose proilnoed n local rc'iction preventing tbc absorp- 
tion of the hicilli, and later an abscess would fonn at the site of tbe 
injection Lleicn cn«es of Icprosj were treated in this manner for eight 
months, and 21 cises for seven inontlis None of these ca«C8 showed anj 
improvement and the nbsei<<3 production was considered a serious ob- 
stacle to the trcntnuiit Thev next employed a gljcerm extnet from 
the orgnnism isolated hj Cle^g, made in a similar manner to tuhereuliB. 
This siihstance give no reaction m lepers nnalogoiis to von Pirqiict’s skin 
reaction in tnhcrcnlosis Tliirtv two cases of leprosj which bad been 
previously treated with the fint vaccine then received this substiuce 
No reaction followed tins treatment, and there was no improvement at 
the end of two months They then made a preparation hy emtilsifyiug 
cultures of this same organism in 1 60 aqueous solution of sodium oleate, 
the bacteria being almost completely diasoUcd by this fluid In 2 cases 
winch vvcrc treated for two and one-half months with tins substance, do 
improvement risullid The spleen of a Kper wliieli was rich in icprosv 
bacilli w 13 ground np and the siibsfaiiec suspended m a 1 CO aqueous 
solution of sodium oleate filteixd throUnh cotton and licited for one bouf 
at 00'’ C Isono of tlio patients treated with this siibstuicc showed anv 


improvement 

In 1012 Currie, Clej.g, and Ilollimnn continued attempts of specific 
therapy in Icprosv, usui,, m addition to strum tlio following preparations 
for treitmcnt (1) a vaccine prtpartd by pncticallv the same method as 
previously dcstrihod by Ch^aiid \\lntinoro, (2) the injection of 
cultuios suspended m salmc solution, inocnhtions of 1 c.c being given at 
a dose, (3) inoculations of Itpra toxin prepared from cultures of the 
leprosv bacillus after the method used by Koch in preparing the different 
tuberculins, (4) oxtnotion of fittv substances from the cultiirts bv 
cbloroforra and alcohol prcpaitd somewhat in a similar manner to nsstm, 
(5) a few expernneiits made with sensitized killed cultures, that i» 
cultures which had lictii exposed to the scrum of monkeys previous' 


injected with their leprosy ciiUuns 

Thee conclude that (1) Vaccine made in the ordinary way a° 
administered subciitancouslj cannot be cinploved ndv antagv oualy except m 
\erv small do^es, since anv attempt to give large quantities rcsiiifa m 
abscess formation locallv, and a very slowr absorption (2) Vhiic ii'^ 
cultures of Bacillus lopree have produced no bcncficinl results, thev a™ 
deserving of further trial lliev also produced nbsccssos unless gi^®" 
m small doses (3) Toxins prepared from Bacillus lepra after t e 
method of Koch s old tuberculin and bis *‘B b. ” appear to be of shg 
or no value in the treatment of leprosy The extract consisting 
the fattv material obtained from their leprosy cultures was not 
for a sufficient length of time to dctcnninc whether it was of 


the treatment of leprosv 
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Williams, who regards his oj^iDism as identical with Rosts, as has 
been mentioned cultivated a Btreptothnx from leprosj lesions and also 
prepared a vaccine, first hv suspending the organism in olive oil or in 
salt solution after drving and powdering m a mortar Later a sis weeks 
old bouillon culture of the organism (presumahli m which the organisms 
were killed) was emploicd Tins vaccine was used upon lepers accom 
panied bj improvement m some of the eases 

Sandes during 3912, treated 8 eases of Jeprnsv bv a suspension of 
killed ‘ leprosv bacilli ’ The description of the culture is not 
first 10,000 000 of the killed organisms were injected, and later the 
concentration of the bicilh was doubled trebled, and quadrupled No 
favorable results were obtained 

TiirUiud, m 101^ prepared leprosv vaccine m the Rombiy Bictcno 
logical Laboratorv from this same strcptctbrix isolated bv Williams and 
distributed to various phjsi lans the viccme for the treatment of leprosv 
cases Fiftv nine cases of the disease were treated m various parts of 
the world improvement being reported in -1 coses The results varj 
with the observer 

"Watkin Pitcbford noted no beneficial effect in 10 cases Turkhnd 
himself states thit improvement m some cases lu his experience is very 
definite, although marked and speedy improvement m cverv case Las bv no 
means oceiirr d lie states ihi injections must be rcpcitod everv ten 
davs for months Sometimes a severe reaction results 

Rutherford treated 32 cases of leprosv occurring in natives of India 
Wfth -I vaccine prepirtd from Wilhiins culture itn of these piticiits 
disappeared during the period of treitrocnt Of the remaining ones the 
shortest period ol treatment vvas one hundred dav« and la were treated 
for one hundred fiftv three davs Two eises rcmanicd unaltered in 
condition In 3 cases it vvas inipusaiUc to decide vvjictfier fhirc had been 
on the whole improvement or deterioration and tho remaining 15 cases 
grew vvor«c The author considers that the dctcriontion m the c cases 
was probablv usiiallv due to the natural progrt s of the divensc and that 
the treatment did not affect it one w iv or the other The vacciue vvas 
given usually in doses of 1 cc injected vveeUv 

Dvvies 1913 Ins reported npon the treatment of a case of leprosv m 
a Furopcin prl aged eight with injeetiona of an extract iindr from 
Ravens baeilins The nncnlw liccame reel and inflamed a few hours 
after the injections, hut soon improved Six mouths later those on llio 
bodv and limbs were nlmist invisible, hut those on the fact, persisted, 
although they had faded to a grcit extent The remedv was tried on 
C other lepers hut the results are not rtportod 

Bavon has treated 12r ca«i8 of leprosy hy injections of a filtered 
diluted extraet madi from ivedrotvskv a culture lie considers thit the 
‘inplovment of a implc v icciuc made of tlie baeilli killed but int other 
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wise treitcd, cm to of no senice in this disease, since such organisms 
arc not broken up in the tissues and no antibody formation can result 
riic extract from Kedrowakj s ciiltnro produces m early cases of the dis 
ease an intradcnnal reaction which ma^ lx. used to confirm the diagnosis. 
The ultimate result of the treatment of the eases is not known 

Ileiscr has also reported in 1911 the cure of 2 lepers, both of whom 
had reccncd \accine trcatintiit, bu( who appeired to be equally or more 
benefited bj the other medical treatment which they had received 

Treatment with Nastin — In regard to the trcitmtnt with na«tin, 
many obseners feel that the treatment is of no value, while others report 
in its fa\or \moiig those obstners who have obtained no favorable 
result maj he mentioned Brinkcrhoff and Wavson, Engel Bej, Ecindel, 
JejiistJme, Jiinoshita, Aitasito, Loiiz, SfatLcod, Gordon, Jlcssiim, Sion 
toa and Florez, Noish, r<trini, Pcipcr, Rogers, Sadikoff, Sikagachi, 
Ashburton Thompson, leaguo and AMiitinorc and Clegg The results 
obtained hj Anderson, Bidder, Nod Campbell, Chatferjee, Pavidson, 
Gotthcil, Jnckoon, Kiwuli, Ivnkliwy, Kuhiic, Kupfer, lu Rnsdiid, Hod 
rigucz, Smith and Bisset, AVilliams, Ziemanu, while not cntirtlv 

cnnchisive, on tho whole seem to show that the reined} probab*!' 
to inilucnco tho disease faaonbly Onlv some of the more recently pub- 
lished results will l>o considered in this article 

iliuett has treated 18 selected ewes with nnstin for ntirlv two years, 
and 0 for six to niuo months, before further treatment with benzol 
thlond was begun These coses were compartd with 71 unseleefed 
treated oiilv with benzo^l chlond, and a\ith 8 otbir cases left uatn-atea 
Each group included cises of nodular, anesthetic, and mixed Jcprosr 
The author finds that with iiastin alone very little beneficial effect was 
produced , 

Schumacher has employed nastio in the treatment of d nati'cs o 
German East Africa, all of whom 8uffcrc<l from mild skm lesions o 
leprosy of long standing VH 4 received subcutaneous injections, wee ? 
at first, of nastin Bi for eight weeks, and then after fourteen Java 
of nastin B for sixteen weeks No general reaction was observe s 
any time and no reaction at the site of the injection A favorable chanp 
occurred m the lesions of the skin and in the nasal lesions 7 wo mon s 
after the last injection the spots could be recognized only by 8®“ 
nodules wbicb had become dark and softer lepra bacilli could no 
be found in the nasal discharge Unfortunately the observation of ® 
cases could not be continued longer 

Rudolph reports 0 cases of leprosy treated with nastin m which im 
provement occurred m all but one In the last cose treated the 
had been afflicted for five years, and incapacitated for two years, su 
from a mixed form of the infection complicated with iritis In a cou^ 
of eighteen months he received 3 injections of nastin Bg, 8 of nastin u 
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and 12 of nastm B After six months treatment the intis disappeared 
and the anesthesia was less The lepromata on the hands and forearms 
became softer, but leprosy bacilli were still present At the end of eighteen 
months he had muA improved Bacillus lepwc was not diseoreitd in 
the nasal secretion The photographs tahtn before and after treatment 
afford comincing evidence of the improvetneat which took place 

Peipcr records observations upon 31 lepers treated with nastin since 
the year 1907 Three are bvliocd to have recovered, and 6 to have 
much improved under this treatment. 

Dr Verteuil reports that m 2 anesthetic lepers an arrest of the 
disease occurred after 38 and C7 injections of nastin In order to he 
aucecssful the author states the treatroeut must be continued for two or 
more years Ho believes na&tm is contra indicated m ulcenting Icprosv 

IVisc and Minett, during a period of four rears treitcd bv injections 
of nastin 214 unselectod patients m British Gimiia suffering from leprosy 
in various stages Of this numbtt at least 200 were under treatment 
for more than one year and 118 for more than two veirs Treatment 
was begun under the personal supervision of Di-vcke who staved *ome 
months in the colony and afterwards the trcatraciu "as continued on the 
general lines laid down by him The results obtained by the authors 
aro not very eucoungmg Some dtgtcc of improvement tliev fwl, is 
undoubted during the three to six months but this eurlv improvement is a 
slight one and onlv temporarv The condition retrogres es Uio patient 
teUpKS, and the disv-ase goes on as before The CTpcritnco in British 
Ouiaua shows that during the hrst siv months of trestment there is a 
slight temponry check of the disease, but otherwise the natural course 
continues unchanged 

Scott analyzes the results in 49 cases treated by nastin continued for 
considerablt periods Only nastin B| was used and a full tube was 
injected at each dose The injections were given intramuacularly m 
the intrnscapular region the skin being sterilized with lodim The results 
in the treatment are hovvn in the table on pago 710 

In the opinion of the author the improvement noted m So per cent 
of the enses constitutes sufBcicjit ground for n very favorable conclusion 
Ho remarks that the good effects ax© not strikingly rapid They are 
slowly and gradinllv developed and arc often not easily ob‘'crvcd They 
arc n(vorthclc«s found to bu substantial when treitmcnt is sufficiently 
prolongid and a careful estimate made of its results 

Nonspecific Vaccine Treatment — Many oWrvers have nl o at 
tempted to employ tiibcnnihn m the treatment of leprosy Since such 
a method of treatment is obviously not specific for leprosv it will not be 
conaidtrcd in detail but lu general it mi> be stated that while improve- 
mint has occisionallv occurn.il in some no dofluitc itnprovcmcut has 
U-en obtained m the majoritv of casts In a number of instances such 



710 IlPROSl 


Results m TRrwsirvT Isastiv 



tn.itiiKnt lina Ixcn rci»>irtc<l flppirciitl> fo }ia\c been uijunmis to tl'C 
patient 

A few nnpstigntnn lia\c nlsn cmploAdl ni the trcntiiic cprosv 
^ iictini 9 imde from etroptotocci jsolntid from cn«c9 of er^ siptlus nnd one 
ohsoncr from joaat 'Is, but no beneficial clTect ^^fl8 in the cises m 
treated 

Spontaneous Cure and Improvement in Relation to Treatment — 
Nmneroua rtferciices are found m tbo literntun to spontaneoua reco^en 
oniony lepers and to cures b^ ^a^lOU9 forms of drug treatment Some 
nhseners h nc liclio\o<l that the disc ist is self Inn ittd It should therefore 
Iw iKiriic in nmid that, jn the treitimnt of leprosv h\ tlio Minous ^ncciiif* 
and sen considered nlxive, errors in judgment nro partieululj hahlc to 
OLcur and uudouhtedh June occumd m innnv of the reports uliich hfue 
lioon referred to m this nrtirh n«c imgiilnr courst uliich the diseisc 
pursues, sometimes uitli periods of temporarv improvtmcnt nnd at otliers 
of retrogn isioii, further increases the difficultj of dotormuung even aftc*" 
an extended trial the \ ilut of n tbcrupoutic agent 

Vaccination against Smallpox of Lepers — In cnrlnr \cir9 it 
bclieicd m llnwm b\ the natnes that vnccinntion might Iw the 01 "*° 
or at least tlio exciting cause of Jeprosj Duincj nnd Ilophins lu'C r(^ 
contly r(i>orted that xnci tuition (implojixl ns a proplii lactic measure 
agunst smalljMix of 118 lepers at the National 1 oprosnrnnn, Oaniiai 
] nuisiana, slioued that the vaninia in tlio lepers ran an abnoriiinllv vioao 
(.oune, oMch lui d m the innjonty of ras<*s by exoessm local niflaiiun’’bci'> 
necrosis, nnd ulceration, and aecompinied bj unusually high 
e\oii severe prostration Appcariii,, eoincidontnllj with the sviiipfon’^ 
sovero vaccinia nnd even m some eases of misnetcssfnl vnccinntion " 
other inaniftstatioiis specifically leprous in character, definite lcp''° 
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lesions appeanng m a number of cases \vhtch might be attributed to the 
ctYect of the vaccine Some of the leprous lesions developed not only 
near the site of the \aLCUiMion but wen, gcnenllv distributed o\er the 
entire bodj Ncr\e disturbances were also ob8er\ed in the ncr\e t\pe of 
the disease l\o case, however was permuienth aggravated by the small 
pox vaccination and some showed actual amelioration Dennej concludes 
that a svmbiotic relation cxiating between vaccine vims and the bacillus 
of leprosj oifera the best (xplanation of the phenomena observed 

llasseltine at the leprosy investigation station in Hawaii has also 
reported similar results after the vaccination ot 27 lepers In the cases 
uiisuccessfullj vaccinated, however, no evidence of any change in the 
leprous lesions was noted, but, of the 19 successfully vaccinated cases, 
H developed acute leprous eruptions in the two weeks following the date 
of vaccination At the date of writing on( month after vaccination, all 
the easts that showed eruption hid return d to normal except for some 
desquamation at the farmer site of the emption 


PROPHYLAXIS 

Etiology —In discussing the prophylaxis of leprosy it is important to 
rtfer to certain etiological factors rc^^ardmg the disease, and particularh 
to Its method of transmission The problem is complicated bj the fact 
that we arc still in ignorance of the exut mclhoil bv which leprosj is 
acquired or transmitted from the patient to the hcalthv individual, al 
though it IS generally believed that leprosy is communicable and that 
in some manner the hatilli pass from the aick to the well, and that m at 
hast a small proportion of such iiistancca tlic discise is reproduced 

The influence of climate upon the spread of leprosy is not clear 
^VTivle leprosj is gcncrallj clasaihed as a tropical diseaoc and more com 
monly occurs in tropical countries, this is probaWv largclj duo to Uic 
state of civihration and the insanitary conditions which prevail in such 
countries The diseast ns is well known, was fonncrlj very common in 
1 uropc find is still common in Iceland which would appear to demon 
strntc that climate is not alono at least a determining factor m its dis 
tribution and spread ^^lltth(^ nee predisposes to the disease also 

seems doubtful Wliilo leprosy occurs marc frcquontlr in Orientals, 
Pohnesinns, and Africans of the poorer classes the conditions undir 
which the e people live nndonbtedlj expose them more frcqucntlj to 
infection, since iinch nnlinc«s and overcrowding favor its transmission 
The disease lias its on«ct parficnlarlv m vouth and carle adult lift Casos 
an rare m vcr\ vouiig clnhlrrn and the diseasi is also uncommon after 
sevtntv vinrs, in fict, the majoritv of the ca«ca occur hotwonn the tentli 
and thirtv fifth jear Tlic numl«cr of males attacked witli leprosy is 
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almost doiiLlp that of the feimles, Imt appnrcntK there is no satjafaeforr 
exphnation of this fact. Dunng the course of the disease the fertilitr 
of tile fcimle docs not appear to be impaired, hut the fertilitv of tie 
male is matcrnlh rcducnl, often bj the existence of leprous orchitis. 
^*oel has recciith shown that mcnstnmtioii is not modified by lepmus 
infection, that it usinlh appears rcguhrjr, and continues in a normal 
manner until tlio incnnpmse front certain statistics at Ifololai it sp- 
ptnrs that the birth rate of lepers is prohibly two-tbirds ns high as that 
of the non leprous inenibers of the sime nee hen, howrer, the faflicr 
IS a leper the birth rate is only aboii* one-third of that when the mother 
IS a leper 

Portal of Untry of the — StneXer adianeed the idea that 

the initial lesion of lcpro3\ was to lie found m the na«al mucous meffihraoe 
and m ukomtions of the iinssl septum, oiul that it was hv the atrium 
of the «a<il mneoiis membrane flint infection occurred Xawl Icsiooa 
an, cortaiiiU common and early m Ilp^os^, and the Bacillus hpr^ 
often found in the msnl mucous membrane niul m the discharges from 
the nose, “O often t( at hactcricidal cxainuiation of fhc«c discharges is a 
\aluable aid in diagnosis llowcxor, it is the consensus of opinion tonlay 
thit there is no rtcognirible primary lesion in leprosv, and that 

while the leprosy bacilli are fnxiucntK pa«sod into the snrroundingatmos* 
phero of Icptrs b\ «iiec 2 ing and couchinp for example, the oaidence that 
man acquires the di«oa«c in tins maiiiier, or by ki««iiig, is not comincing 
Howe\er it should be iKimc in mind that this may represent one cianBCi 
of infection llio same mav bo said regarding the occurrence of infection 
hj inhalation of dust coiit lining the leprosy bacilli !Mnny ob^orrers hr 
IieTo that the common mode of mfoction of Icproaa is, m all probabihtfj 
through accidental abrasions or other lesions of the skin 

Occurrence of the Organism — In those afflicted with the disease the 
leprosy bacillus is generalh presett in the granulomatous lesions lu terf 
large numbers, m the hmpb spices as avell as within cells called “lepra 
cells " and in endothelial and connective tissue cells. Tho orgunis® 
he found in almost anv part of the boav in different cases, with the 
ception of the muscles, Ixmes, cartilages, and intestinal tract It very 
abundant in fluid expressed from the nodular leprous lesions, in the ulcer- 
tions of the skin, and is often found m the sputum as well as m the na« 
mucus It is usually not found in anesthetic areas of the skin In sue 
cases the bacilli are located tn the nerves which supplv those areas Ij mg 
hetVYCCii the fibers and within the nerve cells Tho bacillus is 
in the enlaiged hmphatic glands In the internal organs it is particu ar y 
prevalent in the Iner and spleen, lying both free and within the ce 3 
The organism has also been found in the circulating blood, partieuai'y 
during the febrile periods Hence it is ovidont that large number o 
leprosy haetlli ire continually being given off from the leper patien 
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partiCTilarU through the accretions and open lesions, and in fact these 
bacilli are often found in the immediate surroundings of lepers Hon 
e\er, it is questionable whether manv of these organisms are alive or 
at anj rate sufficiently virulent to infect the health> individual While 
the percentage of attendants and phvsicians administering to lepers who 
become infected is small ncvcrthihss su<h inftctioua do occasionally 
occur The \ery long incubation period of the disease which, it is be- 
lieved, mav \arj between one and ten aears obviously renders more diffi 
cult the detection of the method of infection in iny given ca e 

Evidence of Transmission by Inoculation — Numerous attempts have 
been made to inoculate man caperimentallv with leprosj bj the suheu 
taneous injection of leprous matcrnl or with supposed cultures of the 
leprosy organism These have all nsultcd negativclj eveept m one 
doubtful instance in the ease of a convict who was inoculated with an 
caeiscd leprous nodule inserted under the shm and who developid lesions 
of the disease after three jears However, several members of his familv 
had m the meantimo contracted leprost in a natural waj The lesions 
ID the case of this convict develop^ first at the site of the inoculation. 
McCoj who considered ver\ fiillv thi ditn available on the case thought 
It hi^ly probable that tbis convict was aetuillv infected artificially with 
Icprost On the other hand Danielson inoeulatid himself and 0 others, 
as did Profeta with material from the lesions of noduUr leprosj, but 
failed to produce the disease Accidental luoculatioii of plivsicians or 
attendants upon lepers with leprous mitcrial on surgical instrumonts 
through cuts or abrasions of the ekm have also gcncrallv ri ulted nega 
tivclv However Rogers has reported 3 ci es of doctors who wounded 
their fingers while operating on leprous piticuts and lioth not long after 
developed leprosj commencing with anesthesia in one and red leprous 
patches m the other on the verv fing,er3 tbev had wuiaded Ihere seems 
little doubt that the siisccptibilitv to the disease just as to tuberculosa, 
miistvarj ver> grcatlv and it would appear that manv healthv individuals 
are at least rclativclv immune to leprosv 

Attempts to infect niiimals. succtssfulU with the disease are quite 
unconvincing although a large amount of cvpirimtntal work Ins been 
perfonmd on this subject Inoculations into the eve of rabbits appear 
to have given results that arc more neirlv successful of an infiition 
than 111 others but these eapcriinents arc still not siifficiontlv convincing 
In connection with (he subject of the inociihition of aiumnls with leprosy 
tho leproiislikc disease which oicnrs spontaneously m rats, and was first 
described bj Stefaiiskv is of interest Two types of the infei tion are 
ciicoiiiitercd one in which the km and mu chs an imilvid and the 
other the lymphatic glands IXan showed that this di ea c of the rat Las 
a remarkable re cmblance in its pathological anatomical, and baoteno- 
logienl featims to lepro j m bumin Imiija. \_^lutiMation of the or 
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ganism of rnt leprosy was said to occur with the serum from human eases 
of lopros\ it si'cins that the two dmiases rnai lx clooeh related 

hiinian and nt lcpros\ in prohibit iiot iilenticil I ho distribution of 
rat lepro**} docs not accord with that of htimaii lcpros\, mil AIcCoi re- 
ports tint It apptira to he ub cut iii such a well established focus of the 
human disease as Hawaii 

Insect Transmission — It has Ixen cianiud (hat lepros\ iniv be trans- 
mitted hi flics, hodhugs, fleas, ticks, lice, itch mites or chi^gers Pa^ 
ticuHrh during the febrile periods of iepros} the llicillus lepra? maj 
circulate in considcmhlt muiiliers iit the blond, and an% Mood-suching 
inject might ingest this orgiiusm Ihiis Iludolph Ins found the kprosv 
bacillus in the intestines of a tick Ainhhommi cajciiiiensc, wbii-h bid 
sucked blood from a patient siiflering from iindulnr lopms\, for ns long 
a period ns thirteen dais \aUtrde has rcccnth pointed out tint there 
13 a marked lack of experimental support in tlu ciidcnce prescnfed hr 
lutz that the mosipnto is the trummttiiig agent m leprosv, while 
choiix has shown that, nt U ist in the cno of rat lcpro8\, flics can onlv 
transmit the disease m the mimodintc juighborhood on ihcir ftet, aa 
tbo bacilli are quickh drieil and rendered itierf, and aUo that the baeilh 
will not li\o m the intestine of the flv Ilorrel, ’Majoeclu, and Ijcrra 
lia^e rccenth called attention to the possible r>.)e of Demodex folliciilonim 
as a cause of Icprose Majocclu reported the existence of IXmodex and 
leppos' bacilli in 8 out of 11 ca«cs of Uprose in which comedones were 
examined, and Scrri found ui 17 cisos of nodular leprosy Ucinodcx to- 
gether with Icprosj bacilli in 8 The pirasitc and bicilh were also pres 
out m 5 of 10 mixed cases, and m 2 of 2 1 anesthetic cn«cs Tims m 
relation to the transmission of the disease b^ this parisitc as well as 
with the other inserts mentioned it ma^ be said that the eMilcnce is 
comincinp, thoUj,h lu some instances it seems possible that tnnsmission 
might sometimes he accoinplisbcd be some of these insects It must be 
homo in mind, howeecr, that leprosy mav be transmitted m more than 
one waj and possible in sceiral wa>s 

With reference to lliitebinson s thcom that the disease hears relation 
to the eating of fish or of silted or spoiled fish, or that indnuhinls are 
more predisposed to the disease through surli eliet, we can oiil^ saj that 
this theory has received no important support in recent ^cirs, nor hia 
there been important cvidenic submitted which points to the acijuiring 
of the disease through the alinuiitarv tract Imiutntious food and lie 
of suitable food, however, just ns unhvgiciiic and insanitarv siirrounduie^ 
must l>e admitted as anion^ the chief predisposing causes of leprosv 

Vaccination — It has been claimed that vaccination against smallpox 
has been a me ins of spreading lepros> Wiile this might be a poxsibilit'i 
if human Ivmph infected with leprous material were emploved obvious 
when bovine Ivmph is used there could not even lx. a clniice of occasions 
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infection Howcier, as la called attention to elsewhere in this article, 
\ iccination not mfreqiienth causes the dtrelopmcnt of fresh leprous lesions 
in lepers 

Contact Infection — Although the e^ict methoil of transnu sinn of the 
disciso IS not knoivii, most authorities agree that evirr case of leprosy 
ones its origin to contact direct or indirect with some other indiaidiial 
sufrerin^ with the disease, and hv close association with lepers one would 
appear to he nndouhtidlj exposed to danger of inftction The often 
quoted case of Dr Hawklcy Binson would appear to demonstrate the 
danger of contact and close association In this instance a leper who 
developed the discisc in the West Indies returned to Iceland where he 
subsequently died of the disease Ilis brother who had never been in 
a countra in which leprosj prcaaikd hut who lived with him and often 
wore his clothes and occupied the siroc Ixd developed the tvpicil disease 
after aliout fiao acars In countries wli<rc leprosj prevails it is not nn 
common to find scacral lipcrs in «ik fimih and somitiincs the cssis 
deaolop ono after the other Dcnma in the statistical anahsis of 10 400 
cases in the Ihilippiuo Islands f lund tint 20 per cent of the patients 
gave a definite lustorj of prenous contact with at least one leper rclatiac 
McCoj has reportcil that m addiiion to (he fiinous case of Father 
Dimicn, 2 white attendants both Luropcans, have developed the disease 
at the Molokai Settlement, and other caainplcs of such contact infection 
could be cited from leper institutnns situated clscwhcro It is ft re- 
markable fact that even when contact would appear to give the most favor 
able opportnuitv for infection between the diseased and the healthj as 
often occura in leper colonics that the disc is© is rarelv contracted and 
even between infected husbands and wives not over 5 per cent of adults 
contract the discisc 

There IS a firm conviction in the minds of inanv observers that leprosv 
IS spread bv sexual intercourse and this method of tnnsmissiou cannot 
be denied the ugh obviouslv it is not the onlv method of spread since the 
disease is often ob crvid in vuung children Jeinstlmo found leprous 
urethritis and numerous bicilli in pus from the ineitu* and believes that 
the disease inaj he undauhtidlv trinsraitted bv sexual intercourse In 
the Hawaii leper Coloiij it was found that of liciilthv residents who 
hied with disei td wives onlv v devclopid the disease (4 0 per cent) 
and of 81 healtliv wives who lived with diseased husbands, onlv 4 dc- 
vclopetl the di e we (3 3 per cent) On the other hand the children 
of Icpruns pirents frequentiv develop the di ci e Ivitasitos statistics 
show that 7 pir ciut of the children ef lepers K'coinc infected Dennev 
found that in le s than 44 per cent of the children living with leper 
parents confrieteHl the di«ci e and lie in "Nonvaj, among 4S1 mar 
riagt^ of lepers found infection in no less than 9 per cent when Uifli 
parents wen, lepers 
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Heredity — In «pite of fLe fact that Icprosv Incilh Inve eometimes 
been found m the place nti, foetus, ind milk of leprous women, we know 
tliat cliiMnn of leprous parents arc |,ciiernlly born hcaltln Zambam 
states that he Ins ^cen con,^nitaI cnics of Icprosi, and Ivakajo has re- 
ported a ca'!c in Japan of a newborn infant with topical leprous infiltra 
tions and bicilli These ore \tr\ umisnal CTtcptioiis ilcCov, while 
admitting that the children of leprous pircnfs dewclop the disease mneh 
oftener tlian the childriu of heilth\ parents nmono the same population, 
points out that the cliildreii bom in leper families are not Iikelv to de* 
aelop the disease if reinoaid at once from tht. hproiis snrroundmcs. In 
a report of the Xasik Ix'per As>luni, of 44 cJiildrcn avhieh were nmoTcd 
to a home sitnateil oiir two miles from the asvhnn, 34 later pa«cd out 
uninfected, S later Ixcime married and their children arc perfcctlj 
hcaltha, as arc al o the 10 which remained at the home, at the time of 
the report At the Ramchandnipiiram \s%Iiim, of 40 children bora, onlv 
3 contneted the dl«ea»e 2 of which had long hied with their leprous 
fathers Uforc being ailmitted to the home It is therefort. CMdent thit 
there 13 not the same tendciiea for the thildfcu to contract the dwase 
from their pannts if thca arc stparaftd from them short!' after birth. 

It would appear, tliertfore, that the one prophylactic measure ol 
aaliio that we know of in loprosv is the prcaention of exposure of 
healthy persons to lepers, and this can obvionsl} best be accomphshw 
by the detection and segregation of those afflicted The prevention of 
the ewposuro of children and young adults to lepers y\onld also appear 
to be particularly important in toiitrolling the disease It also is obn 
ouslj adyisable to sepante husband and wife, ns far as possible vrben 
either is a leper, and it is even more odi isablo to sep irate them when 


the yyifc is i leper, as the chance of childbirth is three times greater 
It should be borne m mind, hoavcMr, that in nerve leprosy, yvhere 
there are no leprosy bacilli in the nasal disclmrgv or in the sputum t c 
chance of infecting others is comparatnely Binall Ncyerthdess, m 
of nent loprosj the mucous nicmbniics of about 25 per cent have bwa 
shoyyai to contain leprosv Inulli ^\here a leper is not evcretiug haci ii 
or yyhere acid fast orjjanisms cinnot be found after careful search c 
would appear to Ik no pirticiilar danger to the coiiunuiiity, hut sue 
patients should l>e kept under close obsery atiou nniJ frequent b ictenolo^cs 
examination should Ix) performed Iiidindunls with exfensne and u ccr 


ating lesions of tht skin should certainly not l)C nlloyacd at large 
Some authorities question the yalue of segregKtiou, and rctcntlv A 
has shoyin that segregation and isolation of the cases in the Pliihpp'^® 
Islands has Ixcn of yerv doubtful efficacy since, in the past 
years, the annual crop of lepers has shown no marked diminution ^ 
in Ilawiii segregation and isolation does not seem to have had anv very 
marked influence on the spread of leprosy among the natne Hawaiian 
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However, we cannot deny that the greater the number of lepers moving 
freelv m a communuitj the greater is the likelihood of the other members 
of the community who associate with them becoming infected with the 
disease and ilcCoj, who formerly did not regard the results at Hawaii 
as verj successful, more recently points out that if a country in three 
or four generations brings the scourge under control in the sense not 
that it has actually been exterminated but that cises have become vastly 
less numerous thau they were any efforts in this direction may be regarded 
as well justified He btlieycs that vn the efforts both at Hawaii and 
Scandinavia, we haye eyidence that persistence in separating the lepers 
from the general mass of the population will result m the gradual decline 
of the disease and perhaps result in extinction Of course attempts at 
thorough and complete isolation of lepers often defeat their purpose since 
the cooperation of lepers and tlieir friends mav not be obtained and the 
patients with leprosj are often concealed from the authorities How 
ever much can bo accomplished by general education of tbe public regard 
iiig tbe disease and the danger of contagion Dyer says as soon as com 
puUory eonhnenient is required by state law the leper seeks and usually 
finds concealment and the condition is thus made worse If> however, 
the state makes provision for adequate treatment under proper aurroinid 
mgs, these patients will usually seek relief Such persons yvLo cannot 
he made by the laws of tiio c«»uDtry or persuaded to enter institutions 
devoted to the care of lepers should be isolited as much as possible from 
the public and the members of ihcir family \S hen lepers hvo m their 
own homes they should occupy n scpiratc room or preferably a sepamto 
cottage Their clothing bedding personal articles and eiting utensils 
should he kept strictly apart from those of other members of the family 
and thtir laundry should be done separately Ihcir di»chart.e3, surgical 
dressings of any lesions and underclothing should cither be carefully 
sterilized or destroyed In counection with prcyention it should ho homo 
in mind that early detection and diagnosis of the disease is yery impor 
taut, and, in communities when hpnsy preyails physicians should bo 
given special instructions m regard to its diaguosis Mhcn a case is 
detected it should ho treated as at least one of a feebly contagious nature, 
and ID connection yyith its spread it must bo borne m mind that there 
IS no reason to 8up{X)«o that infection takes plice throu,,!! onh one 
channel 

With reference to disinfection many authorities consider the free 
u«c of soap and yvatcr the most important means of avoiding the infection 
Ilooms or buildings formerly occupied by leper« and which arc to bo used 
for the dwelling of others should first be fumigated in order to destroy 
any insects present yybich may possibly aa«iime a rule m the occasional 
transmission of the disease I^tcr there sitould he a general disinfection 
of the room or hou c with hicldind solution, 1 1 000, or carbolic acid, 
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1 30, and all personal belongings, disbes, etc., should be disinfected eitler 
with one of these solutions or m boiling water 

Diagnosis — A correct dngnosis of leprosy is often of nincli more 
importance than is the case with most diseases, since it usually miolvta 
the whole future of the patient On the other hand, fuliiri. to diagnose 
a CISC ma\ permit the exposure of mam hcilth^ indiMdiials to infectioa 
Therefore the greatest care must be exorcistd in making a diagnosis of 
this distnsc Both the ksioiis present and tlic biclnnological stiidi must 
be carefully considcrcil J \tn if acid fist bictlh art found in smears 
of the nasal nincoua membrane, in the absence of definite clinical features, 
great caution must be exercised, since acid fast bacilli have occasionally 
been encountered in hcaltba iiidiiHliials Stitt and Climciiko haie empha 
sized the difhculties iii distinguisliiHo Jloraans disease (s^Tingomyaha) 
from leprosy For the diagnosis of the disease the reader must consult 
authoritatne articles upon this subject, since it cannot be considered 
in detail in tins article 
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iiid prL\ciit tlie occurreuet of wtcmi't In firdor inteUigcntlv to undc^ 
stand the treatment of the dtvise, it is nccessarv to W familiar with tie 
nature of tlit toxin the cholin spirillum produces the manner m whifi 
this oi^iiiism exerts its pathological effects, and the character of the im 
iniiiut^ nliich reaiilts from the infection 

Cholera Toxin — There has in earlier aeirs 1»cen considerable differ 
ence of opinion in regard to the exact nature of the cholera toxin, and as 
to whether the eholcn spirillum produces a true soluble toxin similar 
to that for cxamjile, of the diplithcrta hicilliis Although cxtiiisire 
studies In\e Iieen earned on in this eoiuicction, it liis not been possible 
to shou that the organism product a such a soluble toxin, or that iie ire 
able to produce a poucrfiil antitoxin scrum uhich nentnlizea toxin and 
which at the aamc time follows Ihrlitli’s law of imiltiples On the other 
hand, from a tx»i<<idcritmn of all the experimental cMtlcncc, it seems evi 
dent that the toxin of the clmUra spirillum exists ns a constitiicnt of the 
cell or as an endotoxin and be oonies soluble onl^ tbroiigli the disiiitcgritmn 
of the clioleri spirillum ilic nsiilfs of the. authors cxpcnniciital work 
on this subject, carried on at iiitcn ils through a period of over tncat\ 
file jears liaie been in nctord with tins xiew 

if eighteen hour agar cultures of the eholeri orpinism ire suspeiidsd 
m sterile normal saliiic solution, filtered ihrougli i Reichcl candle, and 
the filtrate injected into guinea pigs m earning amounts, it will be oV 
fieraed that the filtrito possesses xert little toxic power On the other 
hind, if xrhat remains on the filter is suspended and injected, even though 
the organisms arc killed before injection, the animal dies with all the 
SMuptoms of cholera intoxication Exidenth the bacteria contain the 
toxin If other agir cultiirca ot the orginism suspended in saline are 
carcfullj killed for example, b;> Ixatiiig for a brief period, and the bac- 
teria are allowed to digest tliemschcs bj tlieir own ferments for two or 
three dixs, ground in a mortar and then filtered off, the filtrate obtainCQ 
from these killed and digested organisms when injected into animals shows 
marked toxic properties The filtrites of rerj joiiiig bouillon cultures of 
the cholera organism are aloo not toxic for animals and onljr in filtrates 
of those cultures m wbieh there arc found numbers of dead bacteria, wbn-U 
through autohsis Lave begun to disinte^ite is a toxic aotion obserred 
The filtrates of old bouillon cultiirea art much more toxic Obvioiish u 
of this evidence is m favor of the view that the eliolera toxin is an cndir 
toxin, and experiments in imiDumzation which have been made also sup" 
port this view 

During the past year Sanarelli has ogam studied the nature of fa*’ 
cholera toxin He aiibrnitfed a eultnre of the cholera vibriones to 0 1 p^r 
cent “olution of sodium carbonate, and a I 100 pancrextin solution f 
bacteria were then killed bj a few drops of toluene Through the aetwn 
of the pancreatm the v ibnoiies were dissolved and the tosm liberated -H* 
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found fh'it this to^m ga\e rise to tho same pathological effects m animals 
as the living \ibrioncs It is not neftssiry however, to cmploj either 
the sodium carbon ito solution or the panrrcatin to dissolve the vibnoncs 
for this purpose The writer has preytousK demonstrated that the cholera 
vibrio pos<i(s«ca its own ferments which arc capable of ditcstin^ the organ 
i«m and if the spirilla are rninlj suspended in saline solution autohsis 
occurs and the toxin is set free 

Bail rcemtU found that a watery extract of cholera vibnoncs were 
rendered atoxic by guinea pig hiikocytcs and that the leukocytes them 
sdies combined with the toxin and did not pirt ivith it on trinsfereiiee 
to the peritoneal cavity of a giiinei pig \n cxtrict of the leukocytes 
could not be shown to possess protcHtivc power The cells and toxin 
apparently combine according to tin law of mnltiplos \\ itli the aid of 
this «imiiltanPOU8 injection of Inikoeytes and extract, it was possible 
to immunize guinea pigs actively and obtain a sorinn yvith a considerable 
degree of antitoxicity but us<d thenpcutically llie scrum onh protected 
effectively agvmst the acute effects of a cholera toxin injection A lethal 
mansmus usuallv supervcnid aUmt the faflh or seventh dav He found 
it impossible to immunize rabbits actively m the way it was possible to 
do yyith guinea pigs By the hime procedure he immunized a sheep and 
found its aoruin capable of protecting against a wotcry extract of cliolcra 
toxin according to the law of multiples and to some extent igainst infec- 
tion yyith the Ining orpnism Further cxpenrocDts with such a scrum 
haye apparently not been made 

Pathological Effects of Cholera Spinlinm — In the stage of cvacua 
tion yvhKh folloyvs the iiicnlntion or prcmonitorv stage m cholera fre- 
fiueiith yvitliiu a feyy hours scytral quarts of fluid containing salts mav 
be passed from the intestine or from the stomach by yoniiting This brings 
about an extreme delndrafion of the tissues and blood a fill in blood 
pressure and siirfice temptrnturi marked weikeniiig or disappearance 
of the pulse shrinking of the skin muscular cramps and suppri sion 
of urine lln«t symptoms arc particularly the result of the pathological 
osiiKtic prcK esses yyliiih occur dnrni^ the course of the disi i«e In rola 
tion to tin lo«s of fluid from tin liody there is (1) an osmotic current 
from the vesaols into the intestinal canal (2) a current from the cor- 
puscles iiilo the surroiui(lin„ fluid and (3) a transit of the fluid from 
the li« lies into the yosscls In this way the LKmmI becomes profoiindlv 
nitind physically iiud chcmieally 

The change in the coiistitmnts of the Wood has been shown hv *'chmidt 
and \rou to occur in the f Hawing order the yvatcr tninsules before 
th< solids of the scrum the inorganic before the organic solids tin 
chlorids Ik fore the phosphates, and the salts of soda Ik fore the alts of 
potash Shorten has more reecntlv couiinnod this retention of phosphites 
111 the llvod and Vgale has shoyvii that ghcogen disappears from the blood 
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niul p^.^cIlt tlio octurroiKt of uremia In order intollipciifh to under 
8t iiid tlie tixatinent of the (lisoa<x, it is iitws'^nrj to lx, f iinilnr with the 
iiiture of the toxin the choleri apirillnm products, the manner in which 
tins or^inism exerts its pitholo^icil effects, and tlic thnmctcr of the im 
numitj wliicli results from the infiction 

Cholera Toxin — Tlitre has in earlier 51 irs Ixtn eonsidcnhle dilTcr 
(lice of opinion in regard to the exact nature of the. cliolen toxin, and as 
to whetlitr the cholera spinlhiin prcMlnccs a true soluble toxin similar 
to (hit, for exxmple, of the (Iiphtlunn hiciniis Althmiph extcnaire 
studios luue Ixen earned on 111 this conmctioii, it has not been pos‘>ihIc 
to show that the organism pmdncis such a soluble toxin, or that we 
able to produce n powerful antitoxin senim wbicli nciitrilircs toxin and 
which lit the same time follows 1 lirlicli’s law of iiiitltiplLS On the other 
hand from a considtrition of all the txptrimcntal mdciieo, it seems cm 
dent that the toxin of the cboUrn apirilliini exists is n cinistitnciit of the 
coll or ns an endotoxin and Ixtoincs sohihle (>til> tliron^li the disintcgrafn”' 
of the cholera spirillum lh« nstills of tlie inithors ixporimditil "ork 
on tins subject earned on nt iiitmnN (hroiif.h 1 pfnod of oxer twenfj 
fixe xoars, baxe bfcn in accord xxitli this xn w 

If eighteen bowr ngir cnltiircs of tlie thole ru orgnnisni arc. stispriid™ 
in sterile iionnal siline solution, filtcnd throiigli a Ihichcl candle, and 
the filtrate injected into guinea pigs in xnr^ing amounts, it will he Ob’ 
served that the filtrate possesses xerx litth toxic power On the other 
hand, if what rein uns on the hltcr is suspended and injected, even though 
the organisms art killed licforc injection, tlie nniioal dies with all the 
sxraptoms of clinlori intoxicition Ixidcnflx the bacteria contain the 
toxin If otlur agar cultures of the organism siispomltd lU sabiio aro 
carcfiillx killed for example, h^ luatiii^ for a brief jitriod and the baCr 
tcria arc allowed to digest themselves bx their own ferments for two or 
three daxs ground in a moif ir, and then filtered off, the filtrate ohtaiut 
from these killed and digested orgiiiisnia when injected into nnmia/s show's 
marked toxic properties The filtrates of xerx xoung bouillon culturts 0 
the cholera organism arc also not toxic for animils, and onlj m fibr^*^® 
of those cultures in which there arc found miinbors of di id bictcrn, xxhic 
through autolxsis have begun to disintegrate, is a toxic action observe 
Ihc filtrates of old boiiilloit cultures ire much more toxic Obviouslv a 
of this evidence i« in favor of the xicxx that the cholera toxin is an endf 
toxin, and experiments m iminunizatioii which have been made also sup* 


port this view 

During the past xear fiaiiarclli has ngun studied the nature of t 
cholera toxin Ho submitted a culture of the clmlcra vibnoncs to 0 Ip''*’ 
cent solution of sodium cirboiiatc, and a 1 lOU pancrcatin solution J ® 
bacteria were then killed hx a few drops of toluene Throuch the sotioi* 
of the p men atm the xibnoiu^ were dissolved and the toxin liberated 
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0 002 c c. neutralized from lliree to four ascertained lethal doses of the 
endotoxin for a guinea pig 

Ivraus prepared a serum for the treatment of cholera bv mocnliting 
a horse Tvith cholera toxin at inteTrais of from (5 to 8 daj s during a period 
of ten months until 900 cc of toxin were injected With such a serum 
ho succeeded in saiing mice which had received one hour before the tox n 
or been infected with the cholera spirillum In guinea pigs if the m 
jection of the strum was delayed for one half hour after the injection of 
the toxin or of the infection, eicn lar^c quantities of the antitoxin would 
not save the animal Through the mtravenous application of large doses 
of the serum guinea pigs could occasionallv be saved after one-half hour, 
but after one hour it was of no \alut 

The writer also in Alanila prepared an anti-cndotoxie scrum bv the 
inoculation of an extract of tlie cholera organism made bj killing the 
organisms carefullv within a xerv brief period digesting at 17 0 grind 
mg and submitting the suspension t •> a pn sure of about COO atmosphere*, 
and, finalh, filtering through a Ivoicbel or Berkefeld candle In this way 
sera were obtained of which 0 2 c c would neutralize four lethal doses of 
toxin when mixed iimnediatcK before inoculation 

It 18 important to note tliat in none of these sera produced bj cx 
perienccd investigators in well equipped laboratories m different parts 
of the world was the antitoxic power suflicunt to neutralize, more than 
four lethal doses of the toxin In the writer’s expcnence, if the lethal 
dose was further incrc'iscd the anim'il succumbed to the effects of the 
toxin, eicn though the antitoxic serum was given in much larger amounts 
It 13 equalh important to emphisizc that when cholera immune sera are 
prepar^ by repeated inoculations of an animal with killed or living agar 
cultures of the cholera organism tbc properties which such a scrum exerts 
in its protection of a susceptible animal arc mainlj bactericidal If a 
guinea pig is inoculated intrapcntoneilh with 1 loop of a virulent 
cholera culture (of which tho lethal dose is 1 loop) and at the same 
time or a little later the animal is inoculated m the same nimncr with 
a cholera immune serum obtained as indicated above tho cholera organ 
isms are quickly broken up and destroyed and the animal euniies tho 
infection If, Lowcicr the inoculation of the serum is delaicd for one 
or two hours after the time of the infection with tho living vibrio, then, 
cien though \crj large doses of the scrum arc giien the animal dus of 
intoxication lu this instance, althoujji the great majoriti of the vibriones 
arc disintegrated and dcstroied hi the «<erHm the organisms have m 
creased so rapidlj m nuinKrs that when thev are destrojed suffieieut 
endotoxin is elaborated from the bxcteml l«dies together with that which 
ults from the few survn mg organisms to cau e the death of the animal 
iatcr If the injection of the scrum is delsietl until «criral hours after 
the inoculation with tho hung onanism that is, until a tune when the 
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and that there is a mere trace left in the Incr The alkalinity of tie 
blood becomes gradually dimmisfacd and the percentage of cLlorid in the 
eemm in some of the moat severe eases is greatly reduced Hence the 
blood in the acute stagts of cholera is found to ho of high specific gravitv, 
yerj dark, and deficient in natcr and salts, the cells and albumin being 
in excess The amount of oxjgen m the red cells is grtatlj diminished 
The 8i.yero purgin^, and vomiting having brought about a concentration 
of the blood, the rod corpuscles are found to be increased, and there is 
a corresponding rise m the proctntage of licmOj,lobin Usiiallj also there 
is a leukocytosis Urea has been found m the blood in fatal cases m the 
algid stage, but the cholera toxin lias not lx on detected in the blood There 
IS then, particularly in the stage of collapse, an almost mvanable loss 
of vrater from (bo blood vthith is itccomp^tiiicd hj a corresponding loss of 
salts, particularly eblorids This water loss is constantly high in the 
blood of persons yvbo have died of the disease In the later stages of the 
disease the blood again shows an almost normal content of waftr, but tne 
salts are not replaced in tlic normal amount and proportion Therefore 
the blood at this stage has a diminished salt content and is hypotonic, 
and Its alkalinity is usually reduced These changes are obviouslv of 
particular importance in reference to the treatment of the disease 

Immunizing Properties of Cholera Immune Sera — ^Although it lus 
not been possible to secure a serum with hi^^h antitoxic power against 
the cholera endotoxin, anti cndotoxic sera have been prepared and tbeir 
action studied by a number of imcstigators Thus Slctchnikoff, Hour, 
and Salimbcni, of the Pasteur Institute, Pans, after three months treat 
ment of hor«es and goats with the cholera toxin, found that the serum 
of the animals was effective in amounts of 3 cc against one and oue- 
half times the lethal dose Bran and Denier, of the Postcur Institute 
of Saigon, found that guinea pigs and rabbits could be immunized against 
the toxin so that they were able to resist two fatal doses injected at one 
time, and horses which had been inoculated intravenously at inte^fi^ 
of SIT months with 0 5 liter of the toxin, furnished a stnim of whi 
0 02 c c neutralized two fatal doses of the cliolen toxin after a contact 
of thirty minutes m y itro 

SlacFadyan undertook experiments with sterile juices obtained fro™ 
the cholera orgauistn, the bacteria being ground at the temperature 
liquid air, so as to preclude the possibility of chemical change, the 
isma then being placed in fen times their weight ot 0 1 per cent hqu^* 
potassii Toxic extracts were obtained from the most virulent 
which killed guinea pigs acutely m doses of 0 1 to 0 6 c c , while 0 -- c 
rendered the animals ill The endotoxin also exerted its action when 
jeeted subcutaneously m quantities of 1 and 2 c c Doses of 0 
0 5 cc killed rabbits on intravenous injection Go its were 
with increasing doses of the endotoxin and a serum was obtained of 
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SPTOm in man may be giTcn m greater quantities and is excreted in 
larger amounts from the intestine will not give it the same advantage 
of action in this respect as it would have m the abdominal cavity of the 
guinea pig and in fact it has been shown that in cises of cholera with 
symptoms of m irked intoxication the use of these bactericidal sera has not 
produced an\ apparent beneficial effect 

Likewise it stems probable from the evidence at hand that m the 
human body during an attack of cholera anti endotoxin is produced more 
slowly and in less amount than bactencidal substances and as we haie 
not been able to produce a eatiafactorx anti toxic serum, treatment must be 
particularly directed towards conserving as far as possible the normal 
processes of the bod\ to witbstind the shock of a large amount of endo 
toxin ali«orbed within a relatively short period of time \ftcr this period 
the activities and number of the choleri orgmisms are greatly diminished 
in the intestine and rtcovtrv is likcH to occur unless tho absorption of 
endotoxin has already given ns< to the production of pjtbolOj,ic.il proco««oa 
or lesions of a fatal cb tractor Irt itnaiit aiming to const rvo or restore 
these normal processes of tbc bodv disturbed diinog the cholera attack 
will now bo considered 


TREATMENT 

Symptomatic Treatment — In a tvpical case of Asiatic cholera it is 
often possible to distinguish terlaiii well marked stages of the disease in 
which tho tlitiical features van greath Thus in a large number of 
instancts a brief prtmoiiiforv or mciilntivc stage can bo recognized fol 
lowid b\ a stage of evacuation in vvliith purging vomiting and muscular 
cramps arc the most prominent svinjrtonia This condition is superseded 
bv one of collapse and hould the patient survive longer, a period of 
reaction takes place in which a rise of temperature occurs and, if no 
complications supemiu the cj«t mav end in recovery 

lor this reason it is coiivinimt (o di cuss the treatment of cholera 
separately for each of these clinieii stages bcariiig m mind, however 
that throughout the coiir • of the disca c the treatment must alwve all 
be svniptomatic It is important tint the choleri pitunt ri«ceivc treat 
mciit from the on ct of the infection, and cvervthing that is jmssiblc 
ebovild be done to pre serve bvs strength 

Siiftieient etn s has ofti n not been laid upon the treatment of the first 
stag! of the di ea naiiich the inetil itivo one Diiriii^ epidemics tho 
pee'pU lunild be ndTi«e<l to s«k medieil attention upon the appiaraiicc 
of aiiv g-i«tro nitcstiii il disturl met If the patient oonies under ob <rva 
timi in the fir<t st ige in winch diarrliei is the most d» finite and comm m 
SMiiptiin he should be immcdiatelv plan'd at rest and kept in bed tbe 
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animal is beginning to suffer from intoxicntion, then, even though verr 
large amounts of the sennn are injected, praeticalh vtrj little destnic- 
tion of the bacteria occurs, owing to the lack of siiitaWL comple- 

ment in the scrum of the gumei pig In spite of this failure, honeier, 
nothing will saio the animil, not even the addition of frc'-h compltnunt, 
since there is already at the time suilicicnt endotoxin present lu the 
vibnones to cause the death of the Aiuinal, and the senim possesses no 
antitoxic properties in snflieient amount to iiciitnilize the effect of the 
endotoxin ^loreover, if one first kills, for example with chloroform, the 
same iiniicnt cholera organism, and inoculates the guinea pig nitra 
peritonealjj with the lethal dose of the killed organism (about 4 or 5 
loops), simultnncQiish with the imninnc scmni, although a union occurs 
between the bacterial amboceptors of the sonnn and the corresponding 
receptors of the vibnones (a fact demonstrated bj other experiments), 
nevertheless the animal dies for the same reason expressed before, nameh, 
that a lethal dose of cholcn endotoxin in the bodies of the dead organ 
isms becomes hbcritcd b\ tlicir disintegration, without there being suffi 
cicnt antitoxin in tit sernm to noutralizc the action of tins endotoxin 

If such difficulties then art encountered in attempting to saie gmnia 
pigs from cholera infection bj such cLoIori nnmniio sera, it might be 
accepted a prion that but little benefit would be obfuiiied from their ii't 
jn the treatment of cholera in man, even though tlic svniptoma of cholera 
infection are so unlike in these animals and man ^ 

In man al o the small intestine offers o more f uorable location for the 
development of tlie cholera vibnoiies, and one where the serum has not 
the same opportunities for coming into actual contact with the developing 
orgaiii«ins and txortiUj, its bactericidal properties to the same extent as it 
can in the abdominal eiirtv of the guinea pig Lien though m thegamci 
pig it IS also true that in (he Riiiinals which live for several dajs afttr 
peritoneal luftctioii (without scrum) the vibrio infection extends to th^ 
mucosa of the intc«titial tract, and the vibnoncs are excreted from ib 
such action is insignificant in animals which die of intoxication throne: 
peritoneal ab«orption within twentj four hours of the time of intrapcri 
toneal infection, as well as in thosit which recover from tiic dcstnictioa 
of the vibnoncs in tlic peritoneal cavitv b_j immuno senim Hence w 
the experimental infection in the peritontdl cav itv of the guinea pig 
opportunities for the favorable action of the cholcn imiminc scrum sto 
probablj much greater than m <jiolcra m man, and, so fir as the action 
of the scrum m destrojing the vibnoncs or m neutralizing the toxin is 
concerned, the abdominal cavity of the guinea pig would appear to 
sufiicieDtlv satisfactory for stick a test Moreover, even the fa ct that ^ 

Attempts at cholera infection of young raUnts or monkevs bj the moutli 
produced suHicientlv definite results to be of any value m the consideration o ' 
question 
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scrum m man may be given in greater quantities and is e-^creted m 
larger amounts from the intestine will not gi'c it tbe same advantage 
of action m this respect is it would have m the abdominal cavitv of the 
guinea pig, and in fact it has been shown that m cases of cholera with 
simptoma of marked intoxication the use of thc«e bictcncidal sen has not 
produced in^ appirentlcneheiil effect 

Likewise it stems probable from the evidence at hand thit m the 
Iniman body during an attack of cholera anti endotoxin is produced more 
and in le^s amount than bactericidal auhstiuccs and as we ba%e 
not been able to produce a sttisfactor^ anti toxic <cnim treatment must bo 
particularh directed towards eonseniUo as far as possible the normal 
processes of the bodv to withstand the shock of a large amount of endo 
toxin absorbed uithm a rUatneh short pcriotl of time After this period 
the actixitus and number of the cholera organisms arc greatly dimiinsbed 
in tho intestine and recovery is likclv to occur unkss the absorption of 
cudotosm has already gncii ris< to the production ol pathologic il processes 
or lesions of a fatal character Inatmciit aiining to conseno or restore 
these aorinnl processes of the body disturbed during the cholera attack 
will now bo considered 


TREATMENT 

Symptomatic Treatment — In a Uiivcal ca c of Vsiatic cholera it i& 
often pissibk to distinguish certain well marked stages of the diseise m 
■which the climcal features xm grcitlv Thus in a hrgo number of 
instances a brief prcmomtnrj or incnlritixc stigt can be rccognirid fol 
loncd 1 1 T stage of evacuation in which purging xomiting and niusciilir 
cramps arc the most prominent sMnptoms This condition is superseded 
by one of collap c, and should the. patient sunivc longer o period of 
reaction tikes phcc in which a rise of temperatiiro occurs and, if no 
complications supenene the cost may end in recovers 

lor this reason it is comtnitiit to discuss the treatment of cholcri 
scpirateh for each of these clinical atiges bearing in mind however 
that througliont the cour e of the disease the treatment must alwve all 
be sviuptoinatie. It is important thit the choliri patient receive treat 
mint from the onset of the infection, and evirjthuig that is possible 
should lx done to prisme lus strength 

^ufhcient stir s has often mt l)cen laid upon the treatment of the first 
stage of the diseisi nniuolv the luciilntivc one rturiiig epidemics the 
P'‘eph houhl bf ndvi <h 1 to svxk, medical attentioii ujxin the apjvciranee 
of any giiUro-intc tinal distiirl mce If the pvtienl comes undir oh < rva 
tien in tin first stage in which diirrhca is tht most d finite and common 
svnijitoiii he shiuld lie immediaUlv placed at rtst and kept in bed the 
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evacuations being rcconcd in ft bedpnn lie should bo undisturbed by 
unnecessir) bathing, ch-iiiging of bod linen, etc. It is pirticularlj de- 
sirable tint he should not bo ino\cd An otfempt should be made to check 
the prcmoniton looseness of the bonds Xo food should bo allowed other 
than nee or birlo^ -water Jforphin gr Yi nitii atropiu gm 001 (sg 
1/150) hypodcrmiealh, or cblorod^ne, inmims 15 by tlic mouth, hare 
been rccoinnieiulcd, and during tlie first twenty four hours arc often of 
semee Be\ond this time these drugs should not be ndministcred It 
has been as«i( rted tint if the dinrrbou is arrested and the uittstine set at 
rest, for example, b^ some form of opium, a better opportuniti is offered 
for the diolcra spirillum to multiply and elaborate its toxin Actuallr, 
however, such a condition does not seem to result, and while opium should 
not be employed in the later stages of the diseiso, its use is not contra 
indicated during the incubatne stage I^ng experience with the use of 
castor oil, neutral salts, and other purgatiiis, including calomel, has 
demonstrated that treatment with these drugs frequently, if not usually, 
exercises an unfavorable influence over the course of tho disease In the 
human intestine tho chohm orfcftnism multiplies most ripidly in a fluid 
medium, moreover, tho action of these purgitivcs tends to Jncrci«e tho 
catarrhal condition and to impair the resisting power of the mucous mim 
brane of tho intestine ihereforc, the purgatne treatment during this 
stage cannot bo recommended, and the indications are to limit penstabu 
and to put the intestine at rest Pmcticalls all tho intestinal disiiifw-t 
ants that could be tried by the mouth have also been made use of during 
the premonitory stagi hut so far without satisfnctorv result Either the'C 
substances become too dilute before they reach tho organism in the lumen 
of the intestine or the bacteria have nlrcadv penetrated too dcepl) mto 
the glands of the mucosa for the disinfectants to reach them Fonnerv 
calomel in duided doses continued for one or two davs was rccomroendeu 
by several authorities Itogers prcvionsli employed a single dose of 
chlorodyne followed by astringent remedies, such ns kino and dilute sul 
phuric acid More ri cently lie Jins rcoommended permanganate of potas 
He believes that the permanganate acts b\ oxidizing the cholera tosms, 
thus destroving or rendenng them innocuous The quantities given, o 
course, arc too small to destroy tho organisms themselves Ho 
that the permanganate of potash be powdcretl finely, mixed vvith kao in 
and made up with visclm into 2gr (0 12 gin) pills, and then coate 
with melted salol, or 1 part of salol with 5 parts of sandarac varni« , 
or with keratin It is said that these pills dissolve in the small bowe 
and give off the permanganate slowly without irritating the mucous mem 
brane In acute cases 2 gr (012 gm ) may be given every quarter o 
an hour for the first two to four bows, and then 2 gr (0 12 gm ) cve^ 
half hour, until the color of the stool changes to greemsli or yellow s 
much as 50 to 100 gr (3 25 to G5 gm) of permanganate have often 
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betn gi\cii by him in the conr e of from twelve to twenty four hours 
lie has also used solutions of perman^nate gisen to the patient to drink, 
but he remarks that the patients sometimes object to the astringent taste 
of the drug It has not been determined however tint the permaDj^anate 
given in this wav has aufhcientlv destructive action upon the cholera 
organism or its toxin in the Inimau intestine to exert an} fivorahle in 
fluence on the patient Long experience bos demonstrifed tint it is better 
not to administer b} the month auvthmg that is not essential for the 
patient, and that the best results are to be obtained bv bringing about as 
complete a rest of the intestine as possible Confirmation of this idea 
may be seen from a study of those cases of cholera in which surgical 
procedures were adopted and where the abdomen and intestine were 
opined a hollow sound introduced and the intestines wa hed out with a 
disinfecting fluid Onlj unfavonhle results were obtained 

Ilcccntl} a suspension of alumioium silicate (kaolin) by the mouth 
has been particularly recommended by several observers from the onset 
of the cholera symptoms and throughout the course of the disease espe* 
cially \9ith the idea of preventin,, the absorption of the cholera toxins 
from, the intestinal tract Alorc extended reference to the eiuplovmctit 
of this substance will be made later m tbe article 

Ihe premonitorv stage of cholera particularly during epidemics may 
either ho overlooked or be absent or at all events when the patient readies 
the hands of the phjsician this stage has froqueiitlv been passed and 
that of evacuation already begun During this period of the discasi as 
mentioned purging and vomiting are tbe most frequent svmptoms Hot 
fomentations and mustard plasters applied to the abdoincu and small 
plows of ice pven intvnullj may be of some value m vLetking the vomit 
mg All medicine by the mouth with the exception sometimes of dilute 
solutions of cocain, gr iii 1 tcispoonful of water are of little avail 
alcohol IS contra indicated washing out of the stoimch has given rise 
to no good results and even attempts to remove b\ means of gastric imga 
tion the cholern poison which it has been claimed by some observers is 
excreted by tlio gastric muco»a, havn fmlevl Tlio treatment in this stage 
therefore, resolves itself into an attempt to secure ns complete physical 
and physiological rest for the patient as possible, and to consent the 
Wy heat bv hot water Iwttles ritber than b^ too benvv bedclotlnng The 
cramps in the mustlis frequently require treatment by massage or brief 
inhalations of clilorofonii 

The majority of cases during epidemics conic under oliscnation of 
the phvsieian m the stage of copious evacuation or of collap«e The 
great problem iii this stage i< to restore or maintain tlic circulation, 
and if this can be done snccvssfullv and the functions of the kidnev 
maiufaincd recovery will usuallv occur During the stage of eollap e 
or even when it siains likely to octur, opium should never be emplovcd 
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since it ran\ ndd to the factors 'Xihicli produce anurn later in the disease 
During; the stage of collnpif tlu pulst tlie Itlood pressure, and the specific 
gniMt} of the Llood furnish the most important indicitions for treatmint 
If the pul«t m tlic radial nrten is pri^int and tlit hliwd pri' are not 
too groitlv reduced, tlic patient requires little tRitincnt beyond that 
to consene the Iwtl^ lieat If, on the other Innd, the pulse lo cs volume 
iiid power and becomes wonk and thmdv, «tiimilant8, prcferibh 'Inch 
mil, hvpodcrmicsllv, sre indiented If the pulse disippcars at the wist 
more urgent action is ciJled for 

Intravenous Injections of Saline Solution — Il> far the mo t ealinble 
treutinent of all in the stipe of collapse consists in the intnvcnoiis injec- 
tion of saline solution, mIucIi should be ndimmstcrcd in all grave ci«cs 
If no response is ohtained from the hxpodormic ndniinistrition of 'tncii 
mil, ether administered in a simihr manner nn^ he iiccc‘»<arv in the 
intorTil before or during the introduction of the silino “lohiticm Over 
half the cholen cases m severe epidemics nqiiirt intnicnoiis infusion 
for collapse After the intravenous injection of silt solution, even m 
eases in profound collapse, provided n sutRcicnt amount has bcin intro- 
duced, tlio pulse retunii at the wrist, the fi<x loses its pintlicd c^prcsbion, 
the tissues lose tbcir shrunken appearance, c^inosis disippcars, and 
warmth returns to the skin The pulse and blood pressure must somi^ 
times be the indicifor of the amount to be introdmcd ^\hon the pul® 
reaches sufRciciit volume and the blood pressure has been nstorod, injciJ" 
tions should be discontinued Obviouslv the sihiic injKtion should not b® 
carriid to a point where the pu] c Kconie* too bounding ond tlie blood 
pressure is increased much bevoiid its normal limit 

In eases ot moderate severity, 2 liters of silinc solution may be 
injected within tncntv to thirty mmiites time, and it will often he ncceo 
sarj to repeat the injections at intervals of from six to eight hours 
throughout the daj and nipht Tin question will arise as to whetnet 
the saline solution should be given intrwcnously or subciitancouslj 
there is no radial pulse to be distinguished the injection should unques 
tioiiahlj be given intravtnoiislv , in such instances Bubcntaiitons injections 
oiniiot be absorbed in time to lx. of any value, and, when the subnitancmi^ 
method of injection fails cntirclv the lutruvcnoiis inctliod sometiinos 
excellent rc&ults Ihe wiitir Ins not ubverved Borious results when t ie 
solution hia been injected jndiciuiislv Xhc mtnvinons mjcition maj e 
supplemented later by subcut incous injections, niid in mild cases copious 
sahne cnomata alone may he given frequently Ptihaps nowhere m 
medicine do we set the bcnrficial effects of treatment deinonstrattd o a 
greater degree than in the proper cmplovmcnt of intravenous injections 
of saline solution in the state of collapse m cholera Afanv hvcs are 
apnarentlv saved by this procedure, and the mortality of cholera can ''u 
doubtcdly be reduced by this method of treatment However, m ® 
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great majorit} of cases after intraTenoua injections, the purging returns 
often accompanied b\ the other symptoms of the stage of collapse Hence 
constant attention must he paid to the pulse and to the blood pressure or 
specific gravity of the blood in relation to tbc rcintrodiiction of saline 
solution Sometimes it is nceossnn to continue transfusion at intenals 
during a period of fortj -eight hours or longer 

The other treatment of the stage of culLpsc con isls chiefly in stimu 
lition as indicated bv means of full doses of strichnin, bv conserving 
the bodv heat, hy allaying thirst b\ sips of iced water, and by treatment 
of the distress and pain Ilowcicr hypodermic injections of morphm 
should only bo employed in cases with seiere pain after other meisurcs 
siuh as the application of he it massage, and even brief inhalations of 
chloroform ln\o Iccn unsiicctssfulli tried 

Profound ctaiiosis nnd apnea are other symptoms which may occur 
iluriii^ the sti^ of colIip\e winch require speedv and special treitment 
The 0 conditions inaj bo brought about parth bv the spasm of the pul 
moniry nrtiries the lung refusing to transmit the thickened blood Ire* 
quently only by immediate action can such a cast be saved for after 
coagiila havo dovflopcd in the right heart, dcatli is inevitable Ibe ad 
ministration of nitrite of amvl or nitroghccrm to overcome the spasm of 
the pulmoimrv arteries together with rapid intravenous infusion of saline 
solution, 16 urgently ludicated in cases with such symptoms 

Rectal Administration of Salme Solution — Durin^ the stage of col 
lapse the first important decision to be made in treatment is whether the 
saline solution shall bo given intniicn vnslv subciitunoouslv or per rectum 
Unless the clinical appearince or the I lood pressure demand the iiitra 
venous injection the solution should bo pven per rectum No case should 
receive 3i\ intravenous injection unless the indicitiotis are decidedly in 
favor of such treatment Hit indi criminate u c of intravenous lujec 
tioiis of sjliiie 111 ihoUra is daiipcrous Grccnwald has rcccutlv shown 
that all sodium silts iiijictcd in ixnas are lovic nnd that there is pro- 
duced a sudden juid marked dislnrlunte of the relation between sodium 
ions and otlu r citiuns It hoiild al o bo l<ornc in miud tint after infra 
venous injections the return of the sviuptoins of evacuation is usual 
bviii m sivtro cases wbcrc it is nwa irv to give mtravonoiis injections 
It 18 alto ndvitalile tint injections of fluid per rectum be given In the 
stage of evaew \tion mneh of the fluid will be rejected but aome is usuallv 
rctaiiioil and m mild ci cs llie m-ed of intravenous injections is often 
avoided Onc-lijlf litir of the naline or alkaline solution mav be given 
cvtrv two hours until the colUpae to,;? u pi ted 

Other Treatment in the Collapse Stage — In adlition to the al-ivc 
methods of treatment mnvli fluid miv b< taken into the svstem ly the 
Th r li ti <f h mr* lutln li » MTOmt m lid Mrv-d the Mm purpow 
» tbc CTlIm lion of tl ipta-iflc grsTit} of tt c t>l id — Uitor 
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since it nnj add to llie factors Clinch produce nmina later in the disea«e 
During the stage of eollapoe the pulse, the Mood pressure, and the specific 
gravity of the Mood furnish the most important iiidu itions for treatment 
If the pul c III fht radial arler\ is pro ent and (he IiIchhI pres iin not 
too greatly reduced, the patunt rtqiiiria little tmtinent hi^ond that 
to eonsene the Iiod\ licit If, ou the other hand, the pulse loses rolumc 
and poiver and beconus Mcah and thnndi, stimulants, preftrahK «trvch 
nin, hipodermicallv, arc inditated If the pul e disippoars at the wrut 
more urgent action is called for 

Intravenous Injections of Saline Solution — 11\ far the mo't valualle 
treatment of all in the stage of collapse consists in the intravenous injec- 
tion of «alinc solution, nhieh should Ik* administered m all grave cases 
If no response is obtained from the Inpoderniic ndministrition of «tnch 
mil, other administered m a similar manner maj he iiectsbirv in the 
interval before or during the mtrodnctiou of the saline solution Over 
half the cholera cases iii severe epidemics require intravenous infusion 
for collapse After the intravenous injection of silt solution, even m 
cases m profound collapse, provided a «ufticjcnt amount has been intro 
dneed, the pulse returns at the wrist, the face loses its pinchetl expression, 
the tissues lose their ehmukcii apjK*arincc> cjanosis disappears, and 
warmth returns to the skin ILc pnisc and Mood pressure must some* 
times bo the indicator of the amount to he introduced When the puhe 
reaches sufficient volume and the Wood pressure has boon restored, inj^ 
tions should lie discontinued Obvioiislv the saline injection slioiilJ not bo 
carried to a point whore the pulse Ik comes too Iwnndiiiff and the hloou 
pressure is increased much bevond its iiormil limit 

In cases of moderate severity, 2 liters of saline solution may be 
injected within tvvcntv to thirty minutes tune and it will often ho ucv^s 
sary to repeat the injections at intervals of from six to eight hours 
throughout the day and night The question will arise as to j£ 
the saline solution should be given iiitrmiionsly or subcutaneously 
there is no radial pulse to be distinguished, the injection slioulil imqiiM 
tionablv be given intravenously , ui such instnnccs Bubcntincous injcLtioiis 
cannot be absorbed in turn to be of any value, and, when the subcutaneous 
method of injection fails cntirdv, the mtrivciions method «i)nictimts giv^ 
excellent results Ihc wnfer has not olioerved serious results when i 
solution has been injeetcd jndicionslv The intriveiioiis injection nuy 
supplemented later by siibcnt uieous injections, and in mild cases copiou^ 
saline eneraata alone may be given frcqiienth Perhaps novviero i^ 
medicine do we see the beneficial effects of treatment demonstrate 
greater degree than in the proper emplovnicnt of intravenous injcc lo^^ 
of saline solution m the slate of collapse in cholera Jfony h'^s a^ 
npparentlv saved by this procedure, and the mortality of cholera can i 
doubtedly be reduced by this method ^treatment However, m 
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great majority of cases after intravenous injections, the purging returns 
often accompanied bj tlie other symptoms of the -stage of collapse Hence 
constant attention must be paid to the pul-^c and to the blood pressure or 
specific graiity of the blood in relation to (be reintroduction of saline 
solution Sometimes it is necessity to continue transfusion at intervals 
ditriUj, a period of forty eight hours or lon^jCr 

The other trcatTncnt of the stif^ of collapse consists chicfl.\ in stimii 
htion as indicited by raeana of full doses of strvehnin bv conserving 
the body beat, by sllaving thirst h\ sips of iced water, and by treatment 
of the distress and pain However hvpodcrmic injections of morphin 
should only be employed in cises with severe pain after other measures 
sueh as the application of heat massage and even brief inhalations of 
chloroform h no been iinsuccessfiilh tried 

Profound cianosis and apnea arc other simptoms which may occur 
dimn^, the stage of collapse which reqinre speedv and special treitinent 
Those conditions miy be brought alxuit pirth hi the spasm of the pul 
mouiry orteries, the luii,, rcfusiii,^ to tnnsmit the thickened Mood Pre 
qupiitly onlv by immediate action cm such a ease be sued for after 
coagula have developed m the right heart, deaUi is inovitiblc ihe ad 
ministration of nitrite of amyl or mtroghcerm to overcome the spasm of 
the pulmonary arteries, together with rapid intravenous infusion of saline 
sulution, is urgenth indicated in cases with such svmptoms 

Rectal Administration of Saline Solntioo — During the stage of col 
lapse the first import int decision to ho made in treatment is whether the 
siilme solution shall bo gnon intravenonsh subcutaiieoush or per rectum 
Uiilc«8 the clinical appearance or the blood pres«iiro demand tbe ultra 
Vinous injection tbe solution should bo given per rectum 'vo case should 
rccciio an intravenous injection unless the ludicvtions are dreidedh in 
faior of such trcitment The indiscnrouutc uoc of intravenous injcc 
tions of siline m cholera is dangerous Gnenwald has rcccntlv shown 
that all sodium salts injecteil in eveess art toxic and that there 19 pro- 
duced a suddoii and marked disturbimc of the rclitioii between «odium 
ions and othir cations It should aloo K ImriK in mind that after lutrn 
venous injcetions the return of tin symptoms of evacuation is usual 
l-vcii in seven, cisea where it is iiecta »rv to give intrucnous injections, 
it H also advi iblc tli it injictioiis of fluid per rex-turn be given In tbe 
stag! of evacuation much of the fluid will be rejected, but omc is usually 
rttaiued and lu mild cases the nud of inlrivonous injections is often 
avoided One-half liter of the saline or alkaline solution mav be given 
everv two hours until the collapse stage is passed 

Other Treatment m the Collapse Stage — In aldition to the al ive 
uicthoiU of trijtiiunt much fluid may be taken into the Bvstem by the 
V tinutio of b m I bln In an arrnr t» m tl 1 « tie same pur{>o«« 
* t*'** V t n at on of II? sjw Be gr vit ot tie W>oJ— FJitor 
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mouth It IS useless to gue large quantities at a time on account of tke 
\omiting, but I)} allowing an ounce or two at a time, witli short Inte^ 
^^Is, the patient uill frequently retain n large amount Wien the tern 
penturc m the rectum is not liolou normal, ice inaj be giicn to such. 
Dilute acids, both mineral and organic, have licon rccoininended from 
tune to tunc in the troitincnt of cholera, but tins method of treatment 
has been generally gi\cn up as being of no ndsantigc The permanganate 
treatment has already been disetisscd 

As alread} mentioned, aliinfiiniiim silicate (kaolin) has rocentlT been 
emplojcd bj scToral obseraers nho ha\e claimed very good results from 
its use Thus Kulmc, m the recent cpidcnnc of cholera during the 
Balkan Wars, has claimed to reduce the mortality in this disease from 
45 to 2 or 3 per cent b} treatment nith this preparation Braafladt also 
emplojed this substance during a sucre epidemic of cholera in Chios 
In three series of cases troitcd bj different methods tho results were as 
follows 

1 Patients given Inpertomc saline treatment, mortality 22 per cent. 
CoDialcsccuts discharged on the eighth da> 

2 Kaolin and hypertonic treatment, mortality 29 per ceut Con 
vale^cent patients discharged on the sivtb day 

8 Kaolin troatnii nt onh, mortalita 1 patient in 35 cases (this patent 
died of gangrene of the uterus after miscarriage) Convalescent pitients 
discharged after four days 

All these patients had true cholera vibriones isolated during their 
stay in hospital 

Walker treated a scries of 75 cases m one Milage in China with ao 
fatal results, and this in spite of the fact that man} of the patients 
arrived in a condition of extreme coUap’m Cnuford, in China, an 
llendelssohn, in Saigon, during the past jear liaic each also had a 
lowered mortality in cases of cholera treated with kaolin as coinpar 
a\ith lutraaenous treatment Walker has recently emphasized the adron 
tages of the kaolin treatment and ada ises this method on account of i * 
simplicity, the absence of relapse in cases treated with it, cessation o 
loss of fluid, early return of passage of urine, and rapid convalescence 
He believes the treatment of particular \alut on account of the adsorp- 
tion of toxins winch it produces The action of kaolin is apparent y 
twofold the first, mechanical and the second, adsorptive The substane^ 
13 not bactericidal and does not destroy the cholera vibnones Tlie r^ 
result of its admimstrntion m diolcra is said to be tbe cessation of vonu 
ing which seems to ho du© to the adsorption of the toxic substances 
in the upper alimentary tract Tins is followed by the cessation 
diarrhea and consequent loss of fluid also presumed to he due to i 
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presence in the bowel of irritant toxic substances and these being ad‘«orbcd 
by the kaolin cease to act as an imtant It is also belieacd. that the 
presence of a layer of kaolin on the intestinal mucosa appears to act m 
part as a filter bed preventing the transmission of toxins to the patient 
It has been cxpcrimentnllj demonstrated that the toxin of the cholera 
vibno imII not pa«3 throng laxcrs of kaohn at least m an active state 
The method of treatment recommended by Kiihnc is to place 100 gm. 
kaolin in V4 hlcr of n atcr and to allow tbc patient to take a glassful, cold 
every hour or half hour According to him it is rarclv necessary to take 
more than six glasses, about 200 gra of kaolin m the first twelve hours 
During the second twelve honra and Ihe following da^ he recommends 
several glasses of the mixture Should the case be so seierc that the 
stomach and intestines are atonic the mixture must he gnen either hv 
stomach pump, or, if this is not possible as an enema lie emphasizes 
the fact that during the eij,hlccn hours wUitli follow the beginning of 
treatment, except for water neither food nor dnnk should be given 
IS ftlker baa lecommendcd that a large supplv of half and half tuspcnsion 
of kaolin in water he placed near the patient and that he bo encouraged 
to drink as much as possible At first large quantities can be tolerated 
but as the loniitiug ind diarrhi t cca c the liquid is rtfii cd It is 
ilcsirablo that this substauco should bo more extensively tried in severe 
cpidcmies of tlio disease 

lltikarji has found that limcwater is inimicil to the growth of the 
cholera vibrio if used in suffictent quantity and it has been suggested that 
it might be used as a vehicle for kaolin 

Treatment of Annria and Uremia — Hv far the most important svmp- 
tom requiring treitinent m cholera, apart from the stvgo of collapse, 
18 that of anuria, and tho restoration of the urinary excretion is the mo«t 
important svmptoni in determining the prognosis after tho patient has 
survived the collapse 

It IS p irticularlv intenstiiig to recall the statistics collected by Humph 
and Fraiikel in itlition to this svmptoni Of about '’00 cases of cholera 
in which no anuria cxistctl even in the first davs of the attack, although 
tho uriniry secretion was considerablv d«mini«hcd, only about 4 7 per 
ciut died In 1,000 cases in which anuna was observed, 57 3 per cent 
died 

In this connection it is important to recall that in the stage of cvacua 
tion the local clTctt of tho spirilla in tho intcslinal mucosa which is 
manifested bv «cvire catarrh may lx sufficient to explain some of tho 
inUsUml Bvniptoms such as tbc copious exudations the violent diarrhea, 
and perhaj 3 vomiting, but the heart failure cvnnosis and nephritis and 
otlur accoiupanvint, svmptnnis which at o result cannot lie explained in 
this ininnor These differences mav bo brought about fir«t, by the enor- 
mous nl«trnction of water and silts Iwth from tho blood and from the 
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tissues, nnd, sccondl\, La the action of toxic guLstmccs produced by the 
cholera spirillum and absorhtd from the intestine Tlie qinlitativc and 
quantitative changes in tho Llood Ime already l>een mentioned and need 
not be referred to again here Just Loaa much the aniirn and subsequent 
nephritis occurs as a result of the nbatnction of tlio water from the blood 
and tissues and just hoA\ much thm arc due to tho action of the cbokra 
toxin IS not altogether cicir IIoAicacr, it seems unquestionable that the 
abstraction of siicli cnonnous amounts of water from the tissues, rcsiiltma 
as It docs in the increased Ibicbcniiig of the blond, its lo«s m Aolurae 
nnd consequent rapid fall of blood pressure, must pln\ a acfa impoitint 
rule in the production of the collapse, nnd, consequenth, m llit infcnup- 
tion of the blood suppU of the kidno\, with resulting damage to its 
parenchymatous cells It is interesting to recall that when guinea pi^a 
arc inoculated intraperitoneally with lethal nmoiiiits of rlioltn “pinlla, 
although tho org'inism parses through the pcntonciira to the inte tins) 
inucoaa of the aniunl, there is no purging and hence no great loss cf 
fluid bowcAcr, wlule before death iii the animals a condition of shod 
18 brought about, with rapid pnl<c and progrcssi\e lowering of the leuipcra 
ture (undoubfedh due to the action of the cliolerv toxin), after death 
has occurred no such adv meed lesions of ncjihntis are encountered as 
are seen in the kulneys of human cases of chohn, winch lia\c mccunibed 
after SATnptoms of anuria 

If, therefore, as seems probible, the disturbance of the circidation 
plays sucli an important part lU the production of the anuria m cholera 
and the subsequent nephritis, it seems still more important for ns 0 
watch and restore the circulation in tho treatment of this discise an 
make good as early as possible the loss of fluid nnd thertb' prevint 
at least some ot thosi pathological changes A\hicli must result m 
pareuchAma cells of the kidney if the blood supplA is cAcn tcmpor'i^' 
interrupted in this organ Once the circulation m these orpau* 
profoundlA disturbed, the restoration of their function betoims a mtic 
more difficult problem to treat, as docs also tin- resulting uremia av ic 
so frequently folloAvs . 

Coffee in small amounts by tin. mouth, if it can he borne y ^ 
patient may be of some slight benefit during this stage of the i^cas 
m stimulating the action of tJic heart and kidnc's, and di.,itali3 
times indicated Stimulating dmretics m gciicril, lioweAcr, shou no 
bo employed in cholera uremia XTieir use is of doubtful benefit an ^ 
frequently do harm Cupping, SAveating, and hot packs are not o 
recommended for the treatment of the uremic simptoms 

Recently Sellards has emphasized the fact that the relief of 
cholera is intimately connected with the problems conccruinj, the re 
nient of acidosis In the study of the urmc in tins distist, he 
almost constant increase m the excretion of ammonia, and that c 
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patients showed a distinct tolerance to alkalis that is, a considerahlo 
e-iccss of sodium bicarbonate was reqiured to render the unne alkalmo 
as compared with normal mdividnals Thus he found that even after 
relatively enormous injections of bicarbonate of soda (00 gm ), the unne 
of cholera patients sometimes remains sharply acid, in normal individuals 
a small amount (3 to grn ) bem^, sufficient to change the reaction of 
the unne from acid to alkaline More recent investigations demonstrated 
that tins tolerance to bicarbonate is due to an acidosis or more correctlv to a 
deficit of the body m fixed bases The acidosis in cholera is obviously not 
specific but is similar to that observed ni nephritis and uremia from other 
causes From the results of the lists of tolerance to bicarbonate m cholera, 
it was demonstrated that acidosis usually made its appearance early in 
the stage of reaction of the disease, and that the dc^ce of acidosis increised 
rapidly and reached its maximum in tbosv cases showing the most marked 
evidences of uremia \crv satisfactorv results were obtained in the 
relief of this uremia bv triatmenl with alkalis Rogers and fehorten later 
confirmed these observations and demonstrated that a grcatlv reduced 
olkalinitv of the blood is a constant fonture of severe cbolen the. nlkaluiitv 
of tho blood often being reduced from a normal of about 2\/2o to as low 
03 N/CO to }*/^0 and in cases terminiting in fold suppression of unne 
to X/lOO and even lower Such extreme cases of acidosis arc always 
fatal 

Reference has been mad© to the import mcc of carcfwUv watching the 
puUt, the blood pressun or the spxific grivity of the blood in eoiiueo- 
tion with the administration of saline solutions and it is al o important 
to observe the naction of any urine tint is pissed or that is obtained 
hv catheter m connection with the adDiimstration of sodium bicarbonate 
BolutlOll 

Indications for Intravenous Injections — In order to treat ca cs intcl 
hgcutlv by intravenous iiijoetioD of sihno and baarbonato solutions it 
IS neccssarv brally to recall the cliongcs in the blood which take place 
in this disnsc The pathologici! osmotic procesi cs and the loss of water 
and salts have alreidv br’cn refemd to The loss of fiuid from the blood 
is obviouslv of particular importance in such tnatinent. In the mildest 
cases of cholera not ntiuiring transfusion there may be a bss of about 
oiio-tlurd of the «irum of the bloo<l In inodiratclv severe evses requiring 
transfusion and CMiitunllv recovering tbc loss inav amount to about 
half wink in tbi most «tv<rc fatal cases the l>ss inav average almost 
two-thirds of tho fluid of the Wood Tins mav U. demonstnited in a 
simple wav l>v ciulnfugalizing in the beuialocnt small amounts of 
dihbniiateil noniinl LIxmI and Wood from cholera ca es and raiasuring 
and coiiipiriii^ the pcreintagi of corpuvlcs and sonim. Tli<rc is then 
a marked rilationslnp l« tween the Mvcntv of Uie svtnptonn of the disease 
m the acute st igi-s and the jvcrcintage of fluid h>st from the blood In all 
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but the mildest ciscs, from one-half to t\^o thirds of the fluid of tbe 
blood, and probabU a similar amount also from the tissues nuj be lost. 
So the necessity of rcplncmg this amount of fluid is clcarlj itidicakd, 
and the favorable results nhon this is done are evident from the improve- 
ment in the condition of the pnticnt 

Rogers has recommended tlic specific grivitj of the blood as a guide 
to transfusion in cholcri It has long been known that the specific granty 
of the blood rises markedh in this disease, but until recently (Ins clang’ 
has not been obsened cnrefnlly in relation to the treatment The dcterrai 
nation of the specific graiitt of the blood he holicics constitutes a rapid 
and readily niailahlc method of astertniuiiig the amount of fluid which 
has been lost from the blood in cholera cases lie has employed for 
this purpo e tho Iloid Tones glycerin and aiittr specific gravity method 
as well as tho hematocrit estimations of corpuscles and scnim already 
refiiTcd to In this connection ho uses the following simple rule for 
treatment If the specific grniitv of the blood is raided from normal 
of 1 OoG to 1 0 j 8 up to 1 OCJ iluii 1 7 liters of salt solution can «afcly 
bo injected, if it is 1 0(4 tiitu 2 2o lifers, and if 1 0(> », 2 ^ liters ma' bo 
given, while m adult males with even higher specific gravities of the 
blood, 3 4 liters have been frequently used by him with great advantage 
The method of taking tho specific gravnty of tho Wood is ns follows 
A number of solutions of glvccrm and water arc pnpircd with specific 
gravities varying frnm 1 O-fO to 1 070 These may bo kept i« sfopj>irav' 
bottles and sliould vary from two to three degrees npirt Prora thos 
stock solutions a small number of stoppered liottlcs Jiolding a few cubic 
centimeters are filled and taken info tbe ward A small drop of blw 
of the patient obtained in a capillary tube is then placed m the inidde 
of one of the bottles of glvctrm solution of about the specific grantv 
which it IS e'^pected to find If it rises it is obviously lighter than tin. 
fluid, and another drop is placed in a bottle of lower specific grivity, or 
vice versa, until the one m which it just floats for a second or two 
found If it has been found to rise slowly in one and sink in tbe ncs 
solution, the correct specific gravity will be between that of the two 
solutions 

If tho specific gravity is over 1 0C5 it is usuallv advisable to 
an intravenous injection, even when tho general condition of the 
docs not appear to demand it as any further loss of fluid is liable 
induce sudden and dangerous collapse It is well nl«o to take tlie 
grav ity shortly after tho transfusion to see if tlie Wood has reached fl '' 
the normal concentration Should collapse recur, or if it sliould 
at all likely to recur, the specific gravity should again bo taken 1 
specific gravity is raised to over 1 OCO and the bloiad pressurt is also ow, 
then a copious intravenous injection can also he safely given 

Another point of importance in relation to intravenous therapy i*’ 
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Asiatic cliolcra is the question of the blood pressure 'whicli is usuallj 
below 70 mm at the wri«t in the majontr of cases In extreme collapse 
it IS too low to bo measured at nil at the wrist Such cases form about 
one third of the adraiosions to hospitals, as n rule In natne ]Mala\ 
patients the normal sistohc pressun usually vanes from about 100 to 
120 mm of mcR.ur% \\hcn collipsc occurs and tlit blood prtosiirc is 
below 70 mm m natiics and 80 mm in white persons it is adiisable 
to replace the lost fluid and silts hi a sufficient amount of fluid to raise 
it to normal, in order to attempt to insnre a rapid cvcrction of the tovm 
through the kidneys One should ciiitinue to observe the blood prc«surc 
during the discs'ic and to maintain it at a point which will tend to 
promote a free Lurotion of urine \ svstohe blood pre sure of below 70 
mm is usually an indication of a dangerous degree of collapse According 
to statistics kept in India for ncicra! lears uo patient whose blood pressure 
remained throughout at over 70 mm died m the collapse stage With 
a blood pressure b<.low 70 mm obvioush there is usually a very feeble 
pulse at the wrist If one Ins not the opportunilj or means to determine 
the blood pressure, as is frcqueulh tho case during epidemics, the digital 
cvainination of the pulse widi rtferuDce to its quality and rapiditv will 
of course give some idci as to when the iiitrniCDOus injection should bo 
pnen If rcsth'^sness is friKjucnt and repeated cramps ovist and if thero 
18 cyanosis of the fingers and the lips cicu though the pulse may be 
felt at the wrist, no time should be I-tst in attempting to restore tho fluid 
Conuncticing ixstlcssiiess in the acute stage should lead to an evamuiation 
of tho patients pulse or blood pn«sHre with a view to transfusion 
Suppression of urim, for twtnti four liours or more is nl«o on indication 
for transfusion Since retention of unue is verj common, it is often 
nccessarv to cathctcrize pitients fnqucntli If tho urine is stroiiglv 
acid, iiitraienous injection of the «ck1hiiu bicirlMmatc solution is indicated 
If, on the other Innd the nciditi is not increased or the unno is alkaline 
to litmus the ti«siie8 pro! lUi pi sess a suRiiient siipplj of the fixed 
ha^es and transfusion of the alkaline solution is not indicated 

Technic of Administration of Intravenous Injection — Tho sterilized 
solution is introdiicctl into a sterilized pnduvted gla s Te«»el of n cnpicitj 
of 1 to 2 liters to which is attached about <> feet of rubber tubing to 
the lower end of which a stopcock and cannula or needle is fitted Vftcr 
i!i«crti m of tho needle or cnnniila into a vein tho gla«s %e« el i« eleiafed 
and the fluid should lx allowed to enter slowlj b\ grantv usuallv at 
aliout 100 cc. per minute the rile of flow Ixung regulated bv the stop 
cook. The amount usiialK neecssarj in adulta varies from iy_ to 2*/ 
liters 

The veins are often or usuallv m a eollapsotl condition in cholera 
and aometimes the lutroiliittion of a needle or cannula into the lein is 
prfoniied onh with great diffieultv Vn attempt should iir't I* made 
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to distend the rein a Mndnge or rubhcr tourniquet placed aliont 
the limb Ordinarily the arm aeins are the ones nhicb can bo u«ed to 
greatest advantage I have seen eases not only in children but in adults 
in •tthicb it was impossilile to cmplov these, and then cither the internal 
saphenous, near the point where it cros'^cs the internal malleolus, or 
other superficial veins of the It^, may 1« cinplovcd Usiialh it is prefer 
able to employ a syringe needle for puncture, and frequently it is not 
necessary to dissect out the vein, though sometimes its dissection cannot 
he obviated No anesthetic la needed for the operation The patient 
IS usually far too ill to notice u In case the vein is dissected out, two 
ligatures may be passed ftround it, one of whicli may be tied about the 
cannula if tins is employed in place of a needle, and both ligatures tied 
after the operation if necessary Great care must be taken, of course, 
in giving these intravenous injections that everything is carefully steril 
izod 

Composition of Solutions for Intravenous Injection — With the object 
of preventing the rapid loss of fluid from the body winch generally recun 
after transfusion v\ iih normal sodium cLlon J solution a iniinber of other 
solutions have beeu rcoommciided There seems to bo no doubt that 
the chlorid content of the blood is decreased in nearly all severe cases 
of cholera, but in the first tlittc davs of the disease, according to the 
results of Arons work performed in blanila, wo can scarcclv «pcak of 
a greater loss in the salts than would correspond to that of the water 
Koferenee has also been made to the fact that in the late stages of the 
disease the blood again shows an almost normal content of water, bu* 
the salts arc not replaced to the normal amount, therefon., the bloo 
at this stage has a dimiiusbcd salt content and is hvpotonic Rogers, 
however, has recommended a hvpcrtoiiic solution for treatment at 
any time during collapse He advises for general adoption for either 
subcutaneous, intnpenfoneal, or intravenous injections the followm 
formula 


Sodium chlorid 
Cab lum chlorid 
Potassium chlorid 
Water 


gr 120 (8 gm) 
gr 4 (0 25 gm ) 
gr 6 (0 4 gm) 

1 pt (568 c c ) 


During an epidt mic of cholera in Manila, Sellnrds and McLaug ' 
treated two series of cases ono with isotonic (0 85 per cent) and the ot c 
with hvpertonit salt solution The h>pcrtonic solution coiitaineij 1 
cent sodium chlorid, the caleinm and potassium salts being the same a 
in Ringer s solution The mortality m the cases treated with the 
and with the hypertonic solution was practically the simt, and no a '-i 
tages whatever were demonstrated for the use of the Inpcrtomc sohitio 
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Straubs believing that hvpertonic sodium clilorid solutions in large 
do es do harm to an alreadv damaged epithelium of the kidnej, has 
advised the use of an isotonic 4y_ per cent e,lu«)se solution for treatment, 
and Kauch a 5 per cent solution of j,luiosc for subcutaneous injection and 
a 10 per cent one for intravenous injection Bajliss believed that 
hjpertonic intravenous injections of siline solution might be of greater 
value than tho'^e of isotonic strength oning to the raised alt content 
preventinj, by osmotic piossnrc the c capo of fluid into the tissues never 
thekss he recognized that since the Mood vessel walls were permeable to 
silts these pissed into the tissues and, the equal concentration being 
established there the additional fluid was no longer kept within the circu 
iuory avstem lie therefore sUegistcd tin list of a colloid such as gum 
aeicia which can piss tlimugli the walls of the blood vessels but docs 
evert osmotic prc«surc He recommended solutions of C or 7 per cent 
gum acacia in 0 9 sodium chbnd solution for treatment of hemorrhage 
and wound shock He also pointed out (hot the calcium carbonate in 
gum acacia would help to neutralize anv acidosis, the cilcium itself King 
possiblj used for its physiological action The glucose and gum acacia 
solutions have been employed to some cvtciit in the treatment of cholera 
in Clima and India, but hive not been demonstrated to have any particiilir 
advantages over normal siline <ohuion In fict Rogers has found that 
tho pim acacia recommended hv Da>li«8 is a fiilure and be believes 
that the gum solutions lead to the retention in tho circulation of the 
cholera totins 

"Mooro believes that the tfiioencv of saline solutions in cholera, and 
the iiiefBcieiicy of colloidal solutions «uch as gums mav lx evplained on 
(ho ground that the condition is one of cutis of toxic colloids and defect 
of balancing electrolytes or saliucs On the other hand, free saline in 
the blood in cholera combines with toxins to fonu a cnstallocolloidal 
union and this is an e iciitnl factor in the excretion of the poisou bv 
iiitestino and kidney The misttaclHHl colloidal molecule of tosin po««C3ie3 
no osmotic pnsiur* nothing to drive it througli an excreting cell ^\Ticn 
it U'comrs nttachetl to n crystalbid the cnmlniution acquires a directive 
force and pnucsscs the powtr of diffusion I aimer \tchlev and Locb 
have ncciitlv shown tint c^gallnmin like gchtin, nifiucnces the con 
ductiMtv of a or p* r c<nt sodinm clilond «olution lu two wavs (1) 
at an hvdry gcu von <wncc iitvation of ahovit pH i 0 mcrcisitig cuiiccutra 
tniia iiK rcj o the wnductinlv (J) near llw i n-clcctric punt of albumin 
and at the pTI of tin hi vud men ning concxiitrations of albumin decrca«c 
the oouduclnitv of tin \aCl solution 

For the intriMiioua mjectiou if alkali Vllnnls rt?cf miuendeil during 
tho stage of collap i. a solution compoied of 0 jier rent sodium chlirid 
and 0 u p r cent '■odium licarlx iiatc harU in tin stage of rt action 1 5 
}xr cint of bicarhonati. was suKtitntcd without the addition of anv 
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sodium clilond If tlio ui-ine dots not bccninc alknlinc to hlmiis after 
tilt injcttioii, or if the atnnimt of alkiili rcinuiis small, it is recom 
mended thnt the bicirlioiiatc lie increnscd to 2 per cent. He found the 
wenkh iilknliiu viliitioii of 0 '> per ttnt ns 'itisfuoton ns the neutral 
snlinc for the treatment of tlit stn^ of collapse He emphasizes that it 
13 impemti'e to u<ie bicarbonate and not the normal cnrl)onnte, nml that, 
in sterilirinc certain pr« c iiitioiis iiiiist be taken on aecouiit of the east, 
with ^\hlcll bicirlioiiafc is eomirtid to t irlwm itc bj beat The bicirbonafe 
solutions mij be sterilized in an atitoclnsc in an ntinospliert of cirbun 
dioxid, or tlic\ mn^ be sterilized in an open and a stream of stcriL 

carbon dioxid pissed tlirou^li tbe bolution after cooling Tlogcrs rccoin 
mends that weighed packets of the silt lie sterilized b) dr^ heat and added 
to the proMonsh boihd siliiie solution \Wth the u«e of inis»iic doses 
of bicarbonate, sueli as CO to 90 gin m twent^ four or fortv-cipht hours, 
a prompt and free secretion of urine usnnllv occurs m cbolcri patients 
and deaths from uremia are \cr\ grenth nduced Scllards found that 
patients admitted in ndiatice<l iircniea uifh cornphtc sitppre sion of I’rtn® 
usually voided frctl} after mnssno mjtetions of lucirbointc, and the 
restlessness and air hunger disappcind ^\hllo such piticnts wcit tlius 
made distincth more comfortable tlu^ llc^crllulc8s usually Buccunil*d 

In connection witii fbo stiich of the treatment of uremia in cholera. 
It would scorn ndiisablo to repeat and extend the recent iinostigations of 
Foster regarding the presenco of n special toxic substance m tin. blood 
m uremia from other sources 

In comparing two groups of cases of cholcn, one treated with sodiu® 
clilond solution and the other with nikoliiic solution, the most iinpnrta*’* 


clinical difTorcncc noted was the ab^iicc of iirimix in the group rcccinae 
bicarbonate Tbe onlj unfaiomble results which ba\o lx cii obser\rd frou' 
the injection of nlkulinc solutions in clinlcm is the appcnrimc somttimcs 
of a moderate and ttmporiiT’ hematuria and mild coiiMiIsiotis Tha c 
disturbxnees, lio%ve%cr, only \cry rarely Ixtii observed, and nnj a“ 
been dfle to tlio comcrsion of sodium bicnrlmintc to the cirbonatc 

Grcenwild believes that tetany which occurs after large doses o 
sodium bicarbonate is not due to alkalosis, but to the high concentration o 
sodium silts lie points out that when tho comulsiotis appear after 
injection of sodium cirbonatc or bicirboiiitc, tho contcntration of 
in the plasma maj bo tbe simc as wlion convulsions appear after ' 
injection of sodium clilond or sulphate itogers states tint ns tho uso 
of the alkaline solution produced such a gnat reduction (70 per cei' / 
m the deaths from suppression of iinne, while the reduction m ' 
alkalinity of tho blood vvis found to be constant in severe ciscs of cho ira^ 
be novr first gives, in all cases which arc treated bj injection, 5C8 
tbe sodium carbonate solution unless the unne is /ound to Inv*? ^ 


alrtidj rendered alkaline 
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Temperattire and Amount of Flmd for Intravenous Injections — In 
nialiDg intn\cnoii8 injections it is important to estimate tlie nglit tem 
porature at uliicli tlic fluiil should be injertcd In spite of the loi\ surface 
tcmperatiire m the stage of collapse the rectal temperature is rarclv below 
normal and more often nboic normal In ea»es where the rectal tempera 
tore IS \cr\ slithtU below or above normil the fluid should he run in 
at or as near the normal temperature as possible (00 to 100“ F ) In 
nre cases in whuh the rectal temperature is a degree or more below 
normal the fluid should ho at a icmperaturo of 102 to 104® at first and 
loncnd liter when the surface heat returns If the rectal temperature 
IS much over 100 the solution should bo used at several degrees below 
normal Th( determination of the amount of saline solution to be injected 
m cholera mav Ixs made m aceordanee with the general condition of the 
patient or the specific gravitj of the Mood From 1*/. t*! 21/. lihrs are 
usinllv required in an adult mile to replace the loss of water and to give 
a slight vwss in order to allow for siino further loss If the specific 
gravitv of the blood is over 1 0 < ^ from 2*/ to qi/ liters maj be given 
In rare instinccs an addition il half liter mav be run in slowly It is 
usualh safe to lower the speeitic gravitv to 1 0 lO or even a little lower 
but vvToful watch should be kept for awv sipis of distress or of incrvascd 
friqueiicy of nspiratioii since these svmptoms mav indicate embarrassed 
circiilatioD or commencing edema of the lungs IMicn these svmptoms 
develop the injection should l<e stoppeil at oiici. In females about 2 
liters an. iisuallv sufficient while m children from ten to fifteen years 
of ain. al>out a litir IS usunllv rcjuiriol hive liutulnd c c can usuallv bo 
given to a child of five wars 

llic cfTcct of the injections on the pulse nnd blood pressure is also an 
important aid in judging how much fluid is required A return of a 
blood prcsMire of about 100 to 110 m native Malavs and slighth higher 
in the white races should bi aimcil at nnd one should iDt be 
content with mcnl' feeling the pnl < at the wnst but should continue 
tlic injoction until if poaaibli a full pulse isohliincd Iho fluid may bo 
allowinl to run in at the rati of lOll cc. ptr minute in severe cans If 
unfavorable svmptoms oppiar it should In run in mwo slowlv Rigors 
not infrcqurntU follow the intravcaions injcvtioiia In Manila collap«c 
was usualK ovcrvonir in no per cent »f the ca«os b\ the intravenous injec- 
tions of sdnio solutiun rcpi'atcd aa ofUn as ncerssarv The averap num 
1* r of injections pven was two On Uio other h vnd some ca cs require as 
main ns ton or twchi injcitious and fiili^ncntlv rci'ovcr aftir nwivin^ 
fn m 20 to 2 . liters of fliiiiL Ccnerallv patients which recover show 
mipnivenii nt U f in. the third dav of treatment 

In eiises at Maiiih freatctl wilb mtrireuons injection of mIitic but not 
with alkali imniia foil >we«l survival fmm the sta.:e of rollajvk in nearly 
onMialf of tilt crere eases, 1>\ the cmplavnuut of injections of sodium 
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sodium chlond If tlie unite docs not became nlkalme to litmus after 
tlic injection, or if tho omoiint of ilknli remains sinnll, it is recom 
inondcd tliat the bicirl>oiiate lx incrc'iscd to 2 per cent He found tbe 
weakK alkiluie 'lolntion of 0 5 per cent ns sitisfactor^ us the neutral 
silinc for tlic treatment of the sta^e of collapse He emphasizes that it 
is iinpcratut to u<<< bicarbonate and not the normal carlwnate, and that, 
in sterilizing certain precuifions must be Inkcii on account of the ease 
w itli which hicarbonntc is comirttd to carlwiiatc h^ licat The bicarbonate 
<!oliition3 mn^ he atirilized m an aiitoclitc m nn atmosphere of carbon 
dio'^id, or the^ mn\ be sterilized in an open acsscl nnd a strt im of sterile 
carbon dioTid passed throug,h tlie solution after cooling Ilogers rcconi 
mends that weighed packets of the silt be sterilized bj dr} heat and adJid 
to the prcMoiish boiled saline solution ^^lth the use of niasouc doses 
of bicarbonate, such as flO to 90 gm iii twentj four or fort\ -eight hours, 
a prompt nnd free Bccrction of urine usualh occurs in cholera patient* 
and deatljs from uremia are acr\ greatl} reduced Scllards found that 
patients admitted in advanced urcinm with complete suppression of urine 
118118117 rotdtd free!} after massao injccfmits of bicarhoriatc, end the 
restlessness and air hunger disappeared While such patients were thus 
made distmcth more comfortable tiu} ncicrtlicliss usiiallv succumbed 

In connection autli the stud} of Ibo treatment of uremia m cholera, 
It would seem adiisahlc to repeat and extend tho recent initstigations of 
Foster regarding the presence of a special toxic substance jn the blood 
in uremia from other sources 

In comparing two groups of ciscs of cholera, ont treated with «f)dnim 
chlond solution and tho other with alkaline solution, the most importiat 
clinical difference noted was the abseme of uremia in the group receiving 
bicarbonate The onlj unfavorable results which liavo been obscni-d from 
the injection of alkaline solutions m choltfi is the appearance somctimis 
of a moderate and temponrv hematuria and inild convulsion’ Tlic’c 
disturbances, however, have only \cr} rarely liecn oLserved, and may bare 
been dfle to tho conversion of sodiiun bicarbonate to tho cirbonatc 

Greenvvald believes tliat tetanj whteb occurs after lar^e do^es o 
sodium bicarbonate is not due to alkaloata, but to the high concentration o 
sodium salts He points out that when tho convulsions appear after t e 
injection of sodium carbonate or bicarbonate, the contentration of «odium 
in tho plasma may he the sanu. as when convulsions appear afu.r tio 
injection of sodium chlond or sulphite Holers stitcs that as tho use 
of the alkaline solution produced such a great reduction (70 per cent) 
in. the deaths from suppression of nnne, while the reduction in tio 
alkalinitj of the blood w as found to be constant m soi ere c ises of cbo cni) 
he now first gives, in all cases which arc treated bv injection, 5C8 cc o 
the sodium carbonate solution unless the urine is found to have been 
alreidy rendered alkaline 
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renal capsules He believes Ite groat tolcranrHs shown by the cholera 
patient toward adrenalin is a sign that an actnc principle which the 
disease is destroyint, is btin^ rtstorid to the organism Lmctm has lietn 
recently recommended, but its u c has not been shown to be bcncficnl 

Diet — During the acute sIj^i s of the di e i e nothing should lx; given 
by mouth with the exception of water or rice or barley water Too earh 
administration of milk, soups and jellies containing animal albumin is 
not adiisablc Upon resuming food after two or three days farinaceous 
ones should be gnen at first ks long as the kidnejs arc not acting freely, 
an increase in the diet should not be midc Patients should be kept in 
bed for seyeral days after the acute symptoms hayt subsided, as sudden 
cardiac failure niaj occur in patients who sit up before convalescence 
commences 

Serum Treatment — The scrum treatment «o far on the whole has 
been verj uosatisfactorj Indud several roeent tcxtl>ooks upon medicine 
citiicr fail to mention it or dismiss the subject yvitb the statement that 
such treatment is of littlo therapeutic value 

On the other hand the uijeetnns of hrge ainounts of the different 
cholera immune 8<ra ha\c oppmnlh everted no injurious action either 
temporary or permanent upon the pitients so treaUd witli them and 
e^cn in tho«o cases in which the fiiiKtious of tlio kidncvs havo been 
temporarily «u«poiidixl no injurious <lT<>eis have Ixx-n obsined from the 
adininistntion of the «<.nim 

The opinion earlier expn aed that the baetcneidal effect winch the 
gcnim would exirt in the intc tine after intravenous injection might lead 
to more acute intoxication thn ugh the rapid destruction of the spirilla 
docs not seem to ho justified from the ob«enntions whicli have lecn made 
in relation to the triatnirnt bv tnim of the di»ra«e in man 

Owing to the lack of sucia s fnmi the eraploynunt of bactericidal sera 
in the treatment of chok rn the trend of « lentitw, investigation in relation 
to the scnim treitment if the di case has IxMii in the direction of the 
preparation of tin anCiliixK tra wimh wi have already eonsidcred and 
the n suits of treatment in man with tLc«c sera will now lx; di8eu« eil 

Treatment in Man — 1 riu uml IKuicr pnparel two aeri for the 
triatmiiit of iliolem ui man Serum V was prcpnreil by injectini. a 
liorsn with llu chiKra t< xiu intmh fix from Ixirtiria and the seconl 
cm sinim It 1% injecting a lmr"e with the living oigani ms and toxin 
Till e sera wm exmiimnl bv llu author and were f iiiiid to jxi se«s specific 
ngghitinaliyi uml Intirnidal [rupertn-a one showing a much higlirr 
vnliK m tins n-aixvt ilimi tin thir \o tudv was made of the nciitriliz 
mg {x.wtr of llu s ra f r Utlial unionuts of tin filtmxi clidera toxin 
Cmma pcs iiKHmliKal with 1 r» of scrum U and at the same tiino with 
1 or <\iii . 1 X f a rh il< ra vibn i of which the hthal d« < Was 0 1 1 ip, 
eunivixl the inoculation, howevir, when thrv were inoculated with 5 
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bicarbonate the mortality from uremia as mentioned may be lery mud 
ifdnced 

Treatment of Stage of Reaction — After a patient Has survived tbe 
collapse stage and bas entered upon tlio stage of reaction, it must be borne 
m mind tlint be is bv no means out of danger, and also that collapse 
mav recur Tbe two great sources of aiiTietv arc (1) that tbe body 
temperature rises and hvpcrpyroxn may occur, and (2) continued failure 
of the kidnevs to secrete mav end in uremia Tbe stage of reaction is 
usualh accompamed bv some nae in fomperatiirc and the intravenous 
injections mav themsches sometimes give rise to a moderate increase in 
temperature For tlio treatment of hyperpyrexia copious cncmata of iicd 
saline solution are recommended Tee should be applied to (be head and 
cold sponging should be cmplovcd until the tcmperntiirc falls A surface 
temperature of over 103 5, and n rectal one of over 104 are indications 
for such treatment The patient of coiipte sbonld not be surrounded with 
hot water bottles when the tempemturt. is elevated, and indeed these should 
bo used even in the stage of collapse onh when the temperature is sub- 
normal Drugs must not he given or onh emploved cautionslv in the stage 
of reaction to check the diarrhea as such treatment seems to lead to an 
increased absorption of toxins through the damaged intestinal mucous 
membrane Opium and lead art particularlv dangerous at this stage, 
as thev predispose to the condition of uremia, the treatment of which 
has already hoeu discussed Should the tongue be coated and tbe secretion 
of bile violently interfered with, the administration of calomel m 
doses may be employed During the stage of reaction, should slight 
predisposition to uremia contmiio, alkaline salmc ■•olution may be given 
per rectum by the drop method according to the following formula 

Sodium chlond 14 gm 

Sodium carbonate (crvstallized) 15 to 30 gm 

■Rater 1,000 cc 


Tlie temperature of the eolntiou on delivcrv into the rectum should not 
he below 105° F in order to favor retention Rien the kidneys hegia 
to secrete freely the concentration of the alkali salts may be reduced 
the uremic symptoms arc more urgent, then intravenous injection of a ka i 
should again he employ ed according to the procedure recommended durmo 
the later stages of collapse In cases in whicli during the stage of reaction 
the blood pressure remains persistentlv low, pituitrm or adrenalin solution, 


hypodermically, are sometimes of benefit 

Naamc has recently claimed particularly favorable results for a ij® 
aim therapy m cholera giving 4 to 0 mg per dav subcutaneoua v or 
Several davs together with saline xntrivcnous injections He consi ers 
thp cholera toxins in severe cases to have an elective action on tie 
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renal capbulea He believes the great tolerance hown bv the cholera 
patient toward adrenalin is a sijjn that an active principle which the 
disca e is destroving is being restored to the organism. Enietm has been 
recently rtcomtaended, but its u e hag not been shoivn to be beneficial 
Diet — DuriEp the acute sta.,: s of tht di 1 1 e iiothina: honld be given 
b% mouth with the eaieptioa of water or n<« or barlev water Too earl\ 
administration of milk «oiips md jellies containing animal albumin is 
not advisable Upon re uwing footl after two or three davs farinaceous 
ones liould he given at fir^t long as the Lidnevs are not actm^ freelv 
an increase in the diet should not be made Pitients should be kept in 
bfd for scaeral divs after the acute avniptoma have subsided as sudden 
cardiac failure mav occur m piUents who sit up before convale cence 
commences 

Serum Treatment — The emm treatment «o far on the whole has 
been Tcrv unsatisfactory Indicd e% oral reicnt textbooks upon medicine 
either fail to mention it or di mi s the subject with the statement that 
such treatment is of little tbernpiutic value 

On the other hand the injettions of large amounts of the different 
cholera immune sera have apparonth eveitod no injurions action either 
tempomrj or permanent, upon the pitieuta m) treated with them and 
even lo those cases m which the functions of tbe kidnevs have been 
temporarilj «U8pendcd no injurious eff^vts have been observed from the 
administrntnn of the seruni. 

The opinion earlier expressed that the bactericidal effect which the 
serum would <xcrt m the intestine alter intravenous injection might lead 
to more acute intoxication through the rtpid destruction of the spirilla 
does not seem to be jUbtified fram the ob<crvation3 whivh have been made 
m relation to the treatment bv •‘rum of the disease m man 

Owing to the lack of success from the emplovment of bactericidal sera 
in the treatment of cholera tht trend of scientific ime tigation m relation 
to the serum treatment of the discj e has been m the direction of the 
preparation of the antitoxic era which wc hue alreadv considered and 
the results of treatment in man with these «cra will now be discus ed 
Treatment m Man — I’ran and Denier prepared two sera for the 
tnatmnnt of cholera in mao Serum A was prtpircd by injecting a 
horso With the cholera toxin entireh free from bticteriaj and the econd 
one «enim P bv injecting a horse with the living organi ms and toxin 
These sera were examined bv the anthor and were found to po scss specific 
agglutinative and bicteruidd propcrtie one showing a much higher 
vifue m this respect than the other \o study was made of the neiilraliz 
ing power of the sera for lethal amounts of the filtered cholera toxin 
Guinea pigs inoculated with 1 cc of serum B and at the sime time with 
1 or even 2 loops of a eliokra vibno of which the lethal do o was 0 1 loop 
survived the inoculation however when they were inoculated with 5 
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bicarbonate tlio mortality from uremia ns mentioned may be ler^ mucb 
rednecd 

Treatment of Stage of Reaction — After a patient has >!iirvive<l the 
collapse stage and has entered upon the stage of reaction, it must be borne 
in mind that he is by no means out of danger, and al«o that collapse 
may recur The tyyo great sources of anxiety arc (1) that the body 
temperaturo n«e3 and hyperpyrexia may occur, and (2) continued failure 
of the kidneys to secrete may end in uremia The stage of reaction i9 
usually ncconipaiiicd by some rise m temperature and the intravenous 
injections may tlicmsches sometimes giie rise to a moderate increase in 
temperature lor tlio treatment of hyperpyrexia copious cnemata of iced 
saline solution arc recommended Ice should he applied to the head and 
cold sponging slimild bo employed until the temperature falls A surface 
teinperntnrc of over 103 '5, and a rectal one of oyer 104 arc indications 
for such treatment The patient of eourao alionld not be surrounded vrith 
hot yyatcr bottles yyhen the temperature is elc\nted, and indcid these shoull 
be used eyeu m tlio stage of collapse only y\hcn the temperature is «nb- 
nonnal Dnigs must not bo giyin or only employed cautiously in the stage 
of reaction to check the diarrhea as such treatment seems to lead to an 
iiicron«cd absorption of toxins tlirougb flic damaged intestinal mucous 
membrane Opium and lead art particularly dangerous at this stage 
ns they predispose to the condition of imniin, the treatment of yehick 
has already been di«cussod Should the tongue ho coated and the secrition 
of bile violently interfered yvith, the administration of calomel in small 
do«e8 may be employed During the stage of reaction, should slight 
predisposition to uremia continue, alkaline saline solution may bo guen 
per nctum by the drop method according to tbo following formula 

Sodium chlorid I'i S® 

Sodium carbonate (crystallized) 15 to 30 gm. 

Water 1,000 c c 

Tlic temperature of the solution on deliycry into the rectum should not 
be beloyv 105° E in order to fnyor rttcntiou When the kidneys begin 
to secrete freely the concentration of the alkali salts may bo reduced 
the uremic symptoms are more urgent, tlicn intravenous injection of niKU ^ 
should again be employ od according to the procedure recommended during 
the later stages of collapse In cases in •which during the stage of reiction 
the blood pressure remains persistently low, pituitrin or adrenalin solution, 
hypodermically, arc somctiims of benefit 

Naame has recently claimed particularly favorable results for ndren 
aim therapy m cholera guiug 4 to 0 mg per day subcutaneously or 
several days together yvith saline intravenous injections He considers 
jhp chplpra tosms m scacrc cases to hayp an elective action on the supra 
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in the ones which recei\ ed no aemm The numhor of cases which received 
the antimicrobio serum is too small to justify decided conclusions, although 
the mortality is much lower 

The effect of treatment with other of these sera prepared with the 
idea of possessing antitovic properties has been particiilarlj observed in 
the epidemic of cholera in Ru sia in 1908 1909 Berthenson of St 
Betershurg has reported upon G16 individuals who were treated with 
various cholera immune sera Those emplovetl were the sera of Kraus, 
Sahmbcni, Sehiirwpoff and of KoSe Carrierr, md Tomarkin Of the 
casei treated with scrum T22 died or a mortalitj of 51 2 per cent Since 
about one half of those attacked with cholera usuallv recover with various 
methods of treitmt-nt the rtaulla offer no indveatiow of anv value for the 
serum treatment cmplojed as a wliolc Other reports show that 133 cases 
were treated with the scrum of Kraus and of Sahmheni m several differ 
ent hospitals, and the favorable effect of the strum as employed m these 
institutions appeared doubtful, according to tlie reports of Iveruig Ket 
scher and Jegunoff Other investigators, however believe the «erum to 
hava been of v alue 

Berdnikoff employed tho ^liurupoff scrum m 40 cases m doses of 
from 40 to 50 ce diluted two or three titnos itt roliime with plivsiolOoWal 
salt solution The injections were usually given intravonouslv Oiilv 
m one group of 10 cases was a distinct favorable action obtained the 
mortality being 30 per cent aoUinsl the general mortality of 70 per cent 
In the remainder of the cases treated with tho scrum no favorable effect 
was noticed 

Stuhlem, however, has reported more favorable results with Schuru 
poff 8 serum particularly when larger do!>ea were used In the algid stage 
repeated intravenous injections of the serum were given with a large 
amount of sodium clilorid solution The saline injections were also 
given in intervals between the scmiu injections and during the typhoid 
stage intravenous and snbciitaneous injections were combined In 
a later communication he summarizes his Kjsults in the following 
table 


Besclts of Injectiox or SciiURUporr s SsRUii 
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187 1 

131 1 

1 5C 









i44 


ASIAIIC CIIOItRA 


loops and 2 C.C. of tlic sonitn, tlie^ invanablj succumbed Pfeiffer’s 
phenomenon «eemcd to bo complete, as ^vns shown h^ the postmortem 
cxomnintion of n number of these animils, since microscopic preparations 
from the exudate in the abdominal euitj shonixl no motile Mbrioues and 
tlio animals had appircutH died rather from an intoxication than from 
an infection IIowc^or, these cxperimtiifs obriotisl^ do not demonstrate 
whether death had occurred from the effect of the endotoxin contained 
in such a 1 irgo amount of the spinlK (5 loops) or from the effects of 
auothor soliihle tovin 

Scrum B was found to protect against larger doses of the living oi^n 
ism than serum A, as was prosed I>j testing the hictcricidal power of the 
two «era The hactcncidal aalne of the sera uas apparcntlj, at all events 
60 far as the living organisms wire conccnicd, the most important factor 
in protecting the animals, at lca«t up to a certain dose In many of the 
animals which died and which had not received excessively large doses 
of the cholera spirillum Pfeiffers phenomenon was also found to be com 
plcto or almost so 

In all, 62 human ca«cs of cholera were truitcd bv Dr Denier wth 
the sera In each instance a careful hactcriologio diagnosis of cholera was 
made both by Dr Dtiiicr and by the writer The injections of the sera 
were given intravenously and m large quantities, ns much as 250 cc. 
m a liter of Hayem s solution being inoculated at a single dose Follow 
mg this pntmrv inoculation 100 cc of serum was injected in an equal 
amount of saline solution every three hours until a reaction on the part of 
the patient occurred The avenge amount of senini given was from 
300 to 500 c c , but in one ease 1,000 c c was injected in twenty fourhoars 
The cases in the hospital were treated alternately with sonim, that is, 
eveiy other case admitted received this treatment Tit. injections of the 
serum were usually given veiy sliortly after the time of the admissions of 
the cases to the hospital Obviously, the patients were frequentlr m 
collapse at the time of their arrival The following tabic shows the results 
of the serum treatment 


ItesuLTs or Scruk Trevtment 
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t 1 

C «■ 

Ch 1 

Sp llttin 

N t Icel 1 i 
f m Ih 

St Ol 1 

D i 

1 

Rec re »d 

P« ell 
f 

Mo l I IJ 

Controls 

21 

3 

13 

^ 5 

<2 

Serum A antitouc 

1 
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Serum B antimicrobic 
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From this table it is evident that the cases which received the anti 
toxic serum were not benefited by it, the mortality being even higher than 
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in the ones 'which rcceirod no serum The numbtr of cases which received 
the antimicrohio serum is too small to jnstifv decided conclusions, although 
the mortality is much lower 

The effect of treatment with other of these sen prepared with the 
idea of possessing antitoxic properties has been particularly observed in 
the epidemic of cholera, in R»\3ia in 190s 1909 Berthen«on of St 
Petersburg has reported upon 63P individuals who were treited with 
vanous cholera immune sera Those emploved were the sera of Kraus 
Salimheni, Sehurupoff, and of Kolle, Carntre and Tomarkin Of the 
cases treated with serum 122 died or a mortality of «il 2 per cent Since 
about one half of those attacked with cholera usnalh recover with various 
methods of treatment the results offer no indication ot an'v value for the 
serum treatment employed as a whole Other reports show that cases 
were treated with the serum of Ivraus and of bahmb ui m several differ 
ent hospitals and the favoraUo effect of the «erum as eraplojed in these 
institutions appeared doubtful, according to the reports of Kernig Ivet 
sober and Jegunoff Other investigators bowtver believe the scrum to 
have been of value 

Bcrdnikoff employed tbe Sebimipoff strum m 40 cases in doses of 
from 40 to 60 c c diluted two or three times its volume with ph\siological 
salt solution Tho injections were usuallv given intravenouslj Onlv 
in one group of 10 cases was a distinct favorable action obtained, the 
mortality bemg 80 per cent against the general mortalitj of 70 per cent 
In the remainder of the cases treated with the serum no favorablo effect 
■was noticed 

Stuhlem however, has reported more favorable results with Sebum 
poffsscmm particularly when larger doses were used In the algid stage 
repeated intravenous injections of the serum were given with a large 
amount of sodium chlynd solution The saline injections were also 
given in intervals between the serum injections, and during the tvphoid 
stage intravenous and siihcntaneous injections were combined In 
s later communication he sumraanzes his results m tho following 
table 


EtSULTS OF iMECTIOy OP SCHtRUPOFF S ‘3 eRUM 
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Tiip m'lximum qiinntjt^ of «cnim tlint was injected intravenously 
witliin twelve hours amounted to 600 cc In the most <!evere ca cs as 
much as 800 c c was injected in thirty six hours The cases wlneh were 
conipheated with uremic coma received nl*>o subcutaneous injections of the 
serum, CO c c per tlav in n course of from five to seven days Some of the 
most severe cases rectivcd as much us 18 liters of saline solution One 
hundred and fortv niiie of the 187 cases underwent a very «cvere attaik 
of cholera with a marked ft}g.id sf igr Of these 03 recorcred and 56 died, 
a mortnlitv of 37 5 per «nt Twenty five ci«cs were inodcratclv severe 
and showed a distinct algid stage, all recovered In 13 mild cases m 
which scrum was given, all alao recovered In 228 eases which received 
sodium chlorid solution mtrarenouslv and no scrum the inortahtv was 
42 per cent, and of 142 cases that were treated with subcutaneous injec- 
tions of salt solution the mortnlitv was 54 9 per cent 

In a further communication Stuhlcni reports upon his series of cases 
treated partlv with serum plus phvsiological salt solution and partlv with 
phvsiological salt solution alone Of 742 cases that received neither serum 
nor svsteraatic intravenous injections of «alt solution 407, or 549 per 
cent, died Of 103 patients who received srstcmatic salmo injections hut 
no serum (>4 died or 33 I per cent Of 153 patunts who rocuved infu 
sions and also scrum 40 died, or 30 per cent Ho believes that if the 
cholera scrum is prepared in a proper manner it pos«os«es a cortam 
therapeutic effect 

Salimbeni has reported upon 42 cases treated with his strum at St 
Petersburg with a mortahtv of 23 8 per cent, wlule the general case 
tality in the official returns was 4^ C ptr cent The scrum was injected 
subcutancouslv , as a rule m do&os of 100 cc m 400 to "lOO ce of sihut 
solution often repeated The iiitraveiioiis injtctions were given in cases 
m which the conditions for resorption were not fivorablc The author 
reports that the beneficial results were apparent m tho improvement o 
the pulse and the disappearance of the cramps In this connection, how 
ever, it must be mentioned that such symptoms usually disippear al^ 
after tho injection of saline solution alone Seven of tho ct'Cs which e 
treated were of moderate seventy and C were light eases None die 
Of 10 severe cases, 1 died, while of 19 very difficult cases 9 died, a 
mortality of 47 3 per cent, as compared with a mortality of 75 per cen 
among such cases which received other trcitmcnt 

Stublern has reported upon the treatment of 94 cases m three hospita s 
in St Perersburg which were treated with Svlimboius serum, of whid 
59 died, a mortality of G3 per cent Other observers also thought t e 
serum was of little vilue , 

In rcg;ard to the strum produced by Kraus, reports have beta ms 
by Jegunoff He used doses up to 140 cc with 500 to 700 c c of si me 
solution injected intravenously Twelve pitients were treated m t 
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waj with a mortality of 25 per cent as compared with a general mortality 
of lo pi r cent m ca^es which reccned no senim In t!ie cases in which 
no improveracnt resulted after the fir«t injection the sfcond injection of 
from "^0 to 120 c e sicmed of no benefit In cases m which the patient 
after the first injection escaped the afgtd stage but which later showed 
anuria for tno or three dajs al o the repeated injection of 80 to 120 c.c 
did not prevent the development of pareucEivinafoiis nephritis, nor a fatal 
result. The numlxr of cases trcitcd is too small to draw any conclusions 
Ilundogger treated 35 cases with kraus senim in doses of 100 cc 
mixed with 2 liters of sodium clilond solution and injected intravenously 
In some cases 100 ec vvis given mtmcnonsly 50 subcutaneouslj, and 
50 hy mouth in all about 200 c c The mortality was not reduced bj the 
serum Moreover it appeared to exercise no influence upon the course of 
the disease and did not prevent the development of uremia. 

A number of other observers have also failed to see anj favorable 
action of the soniai of Ivrans upon fbo course of the Hisase or upon 
the mortality Albsnus treated ^4 cases m which the mortality was 57 5 
per cent, as compared with a mortality of 84 3 per cent m untreated eases 
kraus himself has assumed a therapeutic value fur bis serum upon the 
basis of observations upon 110 cases that were treated by ket«eher and 
kernig Of the 70 cases treated aubcutaneouslj about 58 per cent died, 
of the "u ca^es treated intravcnouslv bv kernig 51 " per cent died 
of the 12 esses treated bv ketscher 50 per cent died as compared to a 
general mortality of the severe untreated c»«e3 of 00 4 and 50 per cent 
kraus recommends the intravenous injection of serum at the earliest 
possible time in doses of 00 c c wuh 100 c c of phvsiological salt solution 
With the scrum prepared under kolles direction by Carnere and 
Tomarkin 7 ca es have bitn treated 3 verv severe 2 severe and 2 mod 
eratelv severe Ouiv 1 of the verj severe cases died The entire 
quantities of senim for the different evses vaned between 80 and 120 
c c Besides the scrum there were also injected largo quantities of sodium 
chlorid Bolutiim intravcnonaly An unfavorable effect of the senim or 
appearances of serum diseisc were not ol served in anv of the eases 

During the epidemic of cholera in the recent Balkan campaigns cholera 
serum was extensively employed for treatment but it is difficult to 
determine its value from the reports that have been made, since it was 
usually emplovcd at the same time witli other well recognized measures 
of efficaev Ihe serum was obtained from the Pasteur Institute in Pans, 
from I erne ^ nniia and Dicsden no difference in trt itment being noted 
with the various simples It was geiierilly given intravcnouslv some- 
times m siline sdution m d v>cs V arv in., from 10 to 100 c c The opinions 
rcgardin,, its efficacy were divided among the different Greek physicians 
Some believed it to Ik, of value, while others saw no good results from 
Its use In the Salonika IIo pital the martalitv of a senes of very severe 
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The maMiimm qiiantitj of serum that was injected mtrarenouslr 
within twchc hours amounted to GOO cc In the most se\erc ca«es a? 
much as 800 cc uas injected m tliirtj six hours The casts which were 
complicated with iirtmic coma reecned also subcutaneous injections of the 
scrum, OOcc per daj m a course of from fi\e to scion dajs Somoofthe 
most severe cises rccontd ns much as 18 liters of saline solution One 
hundred and forti nine of the 187 cases underwent a vtr\ seicre attack 
of cholera with a marked aJgid stage Of those 93 recovered and 5(5 died, 
a mortality of 37 *5 per cent Twcnti file cases were moderatclj’ severe 
aud showed a distinct algid stage, nil rccoiercd In 13 mild eases m 
iihich senim was giien, all also rccoiercd In 228 ciscs which received 
sodium chlond solution uitrnvcnousl> and no scrum the mortalitj was 
42 per cent, aud of 142 cases that wore treated with siihcutaueous injec> 
tions of salt solution the mortnlitj was 54 9 per cent 

In a further communication Stnhlcrn reports upon his senes of cases 
treated parth with scrum plus physiological salt solution and partly with 
phisiological salt solution alone Of 742 cases that rcceiicd neither scrum 
nor systematic intraienous injections of salt solution 407, or 54 9 per 
cent, died Of lOo patients who recoiitd ssstomatic saline injections but 
no scrum 04 died or j3 I per cent Of 153 patients who rccened infu 
sions and also sonim 40 died, or 30 per cent IIo bolicvca that if the 
cholera serum is prepared in a proper manner it possesses a certain 
therapeutic effect 

Salimbem has reported upon 42 cases treated with his «cnim at St 
Petersburg with a mortahtv of 23 8 per cent, while the general ca«e mor 
talitv in the official returns was 45 C p< r cent The scrum was injected 
subcutancoush , as a rule in doses of 100 cc in 400 to 500 ( e of sahne 
solution often repeated Ihc intrivciious injections were given in cases 
m which the conditions for vesoiption were not fiioraUe The author 
reports that the beneficial results were appireiit m the improvement o 
the pulse and the disappenrauce of the rrunpa In this connection, how 
ever, it must be mentioned that such symptoms usually dinppeir also 
after the injection of saline «olutiou alone Seven of the ciscs which ho 
treated were of modcrite seventy and C were li^ht cases Konc die 
Of 10 severe cises, 1 died, while of 19 very difhcult cises 9 died, a 
mortality of 47 3 per cent, is compnred with n mortality of 75 per ceu 
among such cases which received other treatment 

Stubleru has reported upon tlie treitmcnt of 94 cues in three hospita s 
in St Perersburg which were treated with Salimhenis serum, of whie‘ 
59 died, a mortality of 62 per cent Other observers also thought t c 
serum was of little value , 

In regard to the serum produced by Kraus, r« ports have been ma 
by Jegiinoff He used doses up to 140 c c with 600 to 700 c c of sa 
solution injected intravenously Twelve patients were treated m t w 
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maj follow infected watercourses and is frequently earned great distances 
bv cboleri earners or bj indiMdnala more or less eick with cholera. 
During epidemics of cholera in different parts of the world, the proportion 
of healthy carriers diseo\ered m infected districts hss varied from 6 to 
22 per cent, while in individuals who base had an attack of cholera the 
vibrio may persist after complete racoverj in about one third of the 
cases In the summer of 1012 the quarantine authorities at the large 
seaports on our Atlantic coast examined about 34 000 specimens of bowel 
discharges from passengers and crews from cholera infected p3rts At 
the New lork quarantine the cholera vibrio was isolated from 2S persons 
sick with the disease and 27 health> persons were found to be discharging 
vibnones in their feres Seven cases of cholen were detected at other 
ports b} the same method There can be no doubt that the adoption of 
this measure kept cholera out of the conntrj Those coming from infected 
localities should be detained under ob<trvation for hve dajs Hehir has 
recently empliasued the difficulties in detecting cholera earners in India 
Usually the cholera spirillum disappears from the stools of cholen earners 
within from ten to fourteen davo but m rare instances it has persisted 
longer from fifty to sixtj nine davs The suggestion that the cholera 
spirilla maj exist in a form non sgslutinable to cholera immiino serum 
in the feces of individuals for long periods of time and then change to 
an Bgglutinablo organism and give rise to an epidemic of the disease still 
remains unproved limy au)»tanc<.-s have been tried bj the mouth with 
the object of destrov ing the cholera spirillum m the case of carriers within 
the period that the spirillum becomes naturally disposed of but so far 
only unsatisfactory results have been obtained Vaecmation also does 
not reduce the penod of infeetivity of the cholera carrier 

From this discussion of the subject it will be evident that, in countries 
where the disease is endemic or epidemic all uncooked salads and vege- 
tables should he avoided Drinking water and milk should be sterilized 
All exposed foodstuffs should be nrefullv screened and pritected from 
files The cholera hospital and particularly the morgue should he 
screened and also kept free of flies A cimpaign against these insects 
should be undertaken Doctors nurses and attendants on cholera patients 
should use every precaution to prevent the spread of infection from the 
handling of patients and infected mxtenal All evacuations of cholera 
patients should be disinfected and bed linen boiled or otherwise disinfected 
Every effort should he made to detect promptly cases and cholera carriers 
and isolate them and disinfect their evereta Five per cent cresol is 
particularly satisfactory for this purpose Where the water supply can 
only he derived from wells these should be carefully chlorinated and 
individual drinking water boiled Latrmes should also be screened and 
carefully disinfected each dav Protective inoculation is particularly 
advocated for doctors, nurses, and attendants during epidemics, as well 



748 ASIATIC CHOI FRA 

ctscs treated A\ith the ocnim m 40 to 80 cc clones, according to Sava 3 , 
wns 55 7 per cent Suns, liowc\ir, con-nders that ^\hcIl the scrum is 
gi%cn intra\onoiish anflicientlj cirR m the discn<sc, and m combination 
vith Slime injections, it is appirtiitlj prodiictiio of good results in manv 
eases 

from 1 consideration of these olsenationg it uril Ik? «ccri tint no 
one Ins reported n lowtr iiiortilil} m a senes of eases treated uitli serum 
tlnn lias been oUnincd h} trcilmeiit witli iiitriienons injections of siline 
and alkaline solutions The avenge mortality during seiere cholera 
epidemics is nsiialh from 60 to 00 per cent In eases carcfullj treated 
simptomaticalh with siliue and alkaline injections, this mortaliti maj 
often be reduced to about 20 per cent. 


GENERAL PROPHYLAXIS 

Cholera infection is acquired l>\ wnj of the mouth and alimcnfaTy 
canal nsnalh through drinking water and food, sometimes b^ coDtamms 
tiou of tlio fingers and hinds with mfeetod imtenal Infected water 
supplies liaic frcqucntlj given ri«c to stiotc epidemics Food also often 
plnjs on important part m epidemics, pirtieiilirlj uncooked fnnts and 
vegetables salads, cspeciallj’ Jtltiiee, and miJk mfcctci through water 
containing the cholera spirillum KalKslnina has shown that the cholera 
orgnuism is cnpablo of passing down into the intestmc of fish living to 
cholera infected water and that the disinfection of such fish is difficult 
Flies miv also carrj the inftctioii from evcroti to various foodstuffs 
Soiled clothing mnj also bt a source of infection, and in cbolorn hospitals 
the ice-chcsts containing icc and foodstuffs liave sometimes been iiifccfed 
bv the hinds of attendants and nurses Whether in individual aftw 
receiving the cliolen spirillum in niij of these wavs into the nlinicntarj’ 
tnct develops in attvik of cholcri or not, or becomes n cbolen carrier, 
depends upon the vinilciieo and number of tbe ingistcd organisms, the 
natnnl or leqinrcd iirnniinitj of the individual, and whether the condi 
tions are such that the organisms arc able to piss through the stomich 
to the intestine without being dcstroved bj tho gastric juice Very 
avirulont cultures of tlic cliolen spirillum Invc been ingested bv several 
individuals with no untoward effects 

The cholera spirillum ciiising Asiatic cholera is found m enormous 
numbers and in almost pure culture in tiie intestinal discharges during 
the stage of cvicuation, and in the intestine at mitopsj of those who have 
died of the disease IJsiinllj it is not found elsewhere in tho bodj, but 
in 20 to 30 per cent of the fatal caoes in some epidemics it has been 
isolated from the gall bladder 

The disease pirtieularlj follows the lines of human intercour«e -tt 
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13 less with this sensitised \ tccine than in the ta e of the first prophylactic 
in which the entire cholera or^jamsm is also injected Besredha has 
recently pointed out that, is antichylera immuniU is esseiitialh local that 
IS, in the intestinal wall, it -would be mure rational to give the vaccine by 
the month Masaki has found however, that the ingestion of living or 
deid vibriones bj guinea pigs and rabbits is not tollowed bv the appearance 
cf antibodies Only when living vibnones are given in enormous numbers 
bj the mouth to rabbits and after the oiumals have hrst been sensitized 
bv bile are antibodies formed Donn^, the epidemic of cholera in Ru sia 
in 1022, immunization with killed cholera spirilla given by mouth was 
tried on a large scale bj Zalxdotnv Do&es of from 10 to 20 c c of vaccine, 
corresponding in weight to from 0 Ou to 0 10 gm ot dried bacteria were 
borne without anj reaction In the scrum of some of the persons thus 
treated an increase m the titer ot the agsliitinating and bactericidal 
power of the serum wis noted 

The numerous statistics concerning protective inoculation or vaccina 
tion against cholera which have been published from time to time would 
appear to prove conclusively the value oi this procedure as an aid m the 
prevention of the disease btitistics collected in India m earlier jears 
seem to show that the number of casts among the inoculated was about 
onc-tcntli that obsened in the uiiinotiilatcd In the Philippiuo Islands 
the statistics compikd tbrou^^h seven) vears how that the proportion 
has been one-sirth the numUr of c i es in the inoculated ns compared with 
cases in the uninocuUted Important statistics have ilso been obtained 
m Japan Thus during the epidemic ol 1^02, 77 007 persons were 
inoculated Of these 47 or OOO per cent developed cholera, and 20 or 
0 03 per cent died Whereas amon^, UJo 337 persons not inoculated 
1,1^2 or 0 13 per cent took the diseast and Sh or 0 1 per cent died In 
in Japan, Alurata reported that out of 10 000 inoculated G became 
silk with a mirtility of 43 per cent while out of 10 000 uninoculated 
13 heeainc sick with a mortalitv of 75 per cent In 1017, labe reported 
that 301,234 persons were vaccinated out of the total population of Tokio 
and the snburbs of 3 Ojj 340 or 10 pur cent of these 3 who had not 
recuved full treatment sickened and 2 died The records cover the non 
vaccinated population of Toiio proper and includi, 2, CGI 707 people 
Among these there were 6‘‘0 casts of cholera and 442 deaths In all 
the injections not a single dan^jCrous svinptuin was noted During the 
recent epidemics of cholera in the Dutch East Indies protective inocula 
tion was also shown to be of considerable value Thus of 15,3Gt> natives 
inoculated oiilj 2 dcvclopid the disease 1 of whom died while of 772 
natives in tlio same locality not inoculated, 74 died of cholera or 9 C per 
cent Among the European population of Batavia S,000 were vaccinated 
imong whom 3 c i<es of cholera occurred, while, among 2,700 unvaccinatcd, 
32 cases occurred with deaths 
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os for troops in the field and for the general popiihtion m heavily infected 
districts 


THE SPECIFIC PROPHYLAXIS OF CHOLERA ASIATICA 

Vaccination — Sintolnjnido of tho Offico International d Hygiene 
Puhliqiio Ins cxprcs«od the opinion that n yearly cholera vaccination may 
bo considered siiHicicnt for the cst'ihhshmeiit of immunity unless specially 
dnngt rolls circumstances exist, niid that in the latter case a silicic injec 
tion of tho vnctiiio is suilicicnt for rtinociilation It is suggisted that, 
in non-cpidemic periods, the spring is the most admntagcous time for 
cholem protective inocnlatioii, since summer and autumn arc apt to be the 
most dangerous "casona Aiiimils nhich Imc been vaccinated frequently 
show immunity at the end of a veir Papamarku, who rccentlv studied 
the sera of CO soldiers inoculated ngiiiist choltn, demonstrated that m 
the great majority of the cases (he bicteriolysins begin to disipptar after 
from SIX to seven months He docs not, however, consider that their 
immunity against cholera has terrainafcxl it this tirnt latsutoini has 
also demonstrated during the past ycir that tho immunity produced by 
anticholcra vacematioii lasts for it least a year, and he believes that such 
immunity is as powerful as that due to an attack of cholera Other 
observers believe the vaccinatiou should bo repeated after siv months 

Inoeulatioa — Thrtt methods of protective inoculation, all of which 
have boon demonstrated to be efficient, ore lo-div particularly recom 
mended Tho first prophylactic, originally described by Ivolle, consists 
of a culture of the cholera spirillum grown on nutrient agar suspended m 
sodium chlorid solution 0 85 per cent, and killed bv ho iting for one hour 
at 53°C , the second, described by the writer, consists of a filtered suspen 
aioii of tho itnmaiuzwg suhst'inas, in normil sahno eohition, which hare 
been extracted and digested from the cholera spirillum, and the third, 
particularly advocated by Besredka, consists of a sensitized vaccine 
obtained by shaking the cholera spirillum with cholera immune serum 
The first of these prophvhcties has the advantage tint it is much more 
easily prepared, and the disadvantage that it may give rise to cowsideiablc 
local reaction, and that at least two inoculations arc ntctssary to produce 
a satisfactory immunity The siXHJod form of prophylactic is much more 
difficult to prepare but has tlie advantage that i larger amount of | ® 
immunizing substances may be given at a single time than it is possio i. 
to give when the killed organisms arc employed, even though they n^c 
sensitized A single inoculation is sufficient to produce immunity an 
there is practicallv no local reaction The third prophylactic is al«o more 
difficult to prepare thin the first, nnd there is diminished antigenic power 
as compared with the first two prophylactics The locil reaction however 
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IS less with this sensitized \accinc than m the case of the first prophjlaetic 
m which the entire chokTa organism is also injected Besredha has 
recently pointed out that, as anticholera imraumtj is cssentnlh local, that 
is, in the intestinal wall, it would he more ritional to give the vaccine by 
the mouth JIasaki has found, howeier that tlic ingestion of living or 
dead vibrioues bj guinea pigs and rabbits is not followed by the appeirance 
of antibodies Only when living vibnones arc given in enormous numbers 
bj the moutli to rabbits and after the animals have first been sensitized 
hj bile ire antibodies formeil During the epidemic of cholera in Russia 
in 1922, immunization with killed cholera spirilla given by mouth was 
tned on a large scale by Zabolotny Do^ of from 10 to 20 c c of vaccine, 
corresponding in weight to from 0 05 to 0 10 gm of dried bacteria were 
borne without any reaction In the !»crum of ome of the persons thus 
treated, an increase m tho titer of the agglutinating and bactericidal 
power of the serum was noted 

The numerous stitistics conceniin^ protective inoculation or vaccina 
tion against cholera which have Iceu published from time to time would 
appear to prove conclusively the value of this procedure as an aid m the 
proveutiou of tho disease Statistics collected m India m earlier years 
seem to show that the iiumbcr of ca cs among the inoculated was about 
one-tenth that observed lu the uninoculated In the Philippine Islands 
the statistics compiled through several vcire how that the proportion 
has been one sivth the mimlx r of cases in the inoculated as compared with 
cases in the uninoculated Important statistics have also been obtained 
m Japan Thus, during the epidemic of 1902, 77 007 persons were 
inoculated. Of these 47 or 0 Oo per cent developed cholera, and 20 or 

0 02 per cent died ^Vhereas, among 82« 287 persons not inoculated 

1 lo2 or 0 13 per cent took the disease, and 893 or 0 1 per cent died In 

1004 in Japan, Murata reported that oat of 10,000 inoculated C became 
sak, with a mortality of 42 per cent while out of 10 000 uninoculated 
13 became sick with a mortality of 7 j per cent In 1917, Tabe reported 
that 301 224 persons were vaccinated out of the total population of Tokio 
and the suburbs of 3 94C, or 10 per cent, of these 3 who had not 

received full treatment sickened and 2 died Tho records cover the non 
vaccinated populition of Tokio proper and incliido 2 GOl 767 people 
Among these there were 6^0 eases of cholera and 442 deaths In all 
the injectiuns not a single dangerous svmptoui was noted During the 
recent epidemics of cholera m the Dutch Bast Indies protective inocula 
tion was also liowii to be of constderabk value Thus of 15 3C8 natives 
inoculated onlv 2 developed the disease 1 of whom died while of 772 
natives in the same locahtv not inoculated, 74 died of cholera or 9 C per 
cent Among the European population of Batavia S 000 were vaccinated 
among whom 3 coses of cholera occurred whil^ among 2 700 unvaccinated 
3'> ca cs occurred with 15 deaths 
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as for troops in the field and for the general population m hcaMly infected 
districts 


THE SPECIFIC PROPHYLAXIS OP CHOLERA ASIATICA 

Vaccination — S'lntoliQnido of the Office International d Hygiene 
Publiqiio Ins expressed the opinion that a jeirU cholera vaccination mav 
bo considered snfticioiit for the cst'ihlisliment of imiminiti unless sptciall) 
dangerous circumstances cTn»t, autl that in the latter case a single injee 
tion of the laccinc is sufheieiit for rcmoculation It is sugoisfcd tint, 
in non-epidcmic ptnods, the spring is the most adiantagtous time for 
cholera protective inoculation, snict siimnicr and antiiinn are apt to be the 
most dangerous «oasona Animals which haic been laccinatcd frequently 
show immiinit\ at the end of n icar I’-ip-imarku, who rccenth studied 
the «cra of CO soldiers inoculated ngsiust cholcn, dcinonstnted that in 
the great majonti of the casts llu hactcrioh sins begin to disappcir after 
from SIX to scien months lie dots not, howcicr, consider that tbeir 
ininjnnJt> against cholera has femiiiiftfed nt this time latsiitonu has 
also demonstrated during the past jear that the immunity produced by 
ftiiticholcrn vaccination lasts for at least n tear, and he believes that such 
immunity is ns powerful ns tint due to on nttick of cholera Other 
observers believe the vnccinnliou should he repeated after six months 

Inoculation '-'Three metliotls of protective inoculation, all of vrhich 
have been demonstrated to l>o efficient, arc to-dav particularly rccom 
mended The first propliyhetic, originally described bv Kolle, consists 
of a culture of the cholera spirillum grown on nutrient agar suspeiidi-d in 
sodium chlorid solution 0 8./ per cent, and killed bv heating for one hour 
at 53‘’C , the second, described by the writer, consists of a filtered sii pen 
Sion of the immunizing siihstaiiccs, iti normal saline solution, which have 
been extracted and digested from the cholera spirillum, and the third, 
particularly advocated by Bcsrcdki, consists of a sensitized vaccine 
obtained by shaking the cholera spirillum with cholera immune 'erum 
The first of these prophylactics has the advantage that it is much nio^ 
easily prepared, and the disadvantage that it may give rise to considerable 
local reaction, and that at Icist two inoculations arc necessary to produce 
a satisfactory immunity The second form of prophvlactio is much more 
difficult to prepare but has the advantage that a larger amount of to 
immunizing substances may be given at a single time than it is pos«i ® 
to give when the killed organisms arc einplovcd, even though tliey ure 
sensitized A single inoculation is sufficient to produce immunity an 
there is practically no local reaction The third proplnlactic is also more 
difficult to prepare than the first, and there is diminished antigenic power 
as compared with the first two prophylactics The local reaction however 
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were treated like those of medium intensity but received the vaccine in 
500 cc of saline solution Under this method of treatment the author 
states that all the ti es of medium intensitj recovered and the mortality 
m the sciere cises was reduced to 14 -t per cent in contrast to a mortality 
of 58 per cent for 120 sf'vere cases not ^i\cn vaccine treatment These 
conclusions are unconvincing and have apparently not been repeated or 
confarmed 
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Arnaud lias gl^en the stitistics on protcctnc inoculation against 
cholera in the Greek arnij during the recent Balkan War There weie 
inoculated 93,808 men and 14,332 remained unmociihfcd Of the m 
ocvilated 72,652 receded two inoculations and 21,210 received one In 
those inoculated once the incidence of cholera uas 3 12 per cent, m those 
inoculated twice, 0 43 per cent, wliilc in the uninociilated the incidence 


was 5 75 per cent. 

Ottoleiiglu reports the vaccinition ivitU two inoculations of 73,Co3 
soldiers, the incidence of cholera hciiig about thirteen tunes less among 
them than among 14,332 who were not vacciinted 

Roy, m 1919, pointed out that vaccinatiou against cholera had proved 
to be so higlilj efficacious m the army and labor corps m India as to 
warrant its ettenano use as a prophylactic measure amongst the civil 
popuKtiou during an cpvdenuc Ho boUeves he was able to check a recent 
epidemic of cholera in India by \accinntion when other measures failed 
The attacks in his \accinatc<l ctises were 3 5 and in the non vaccinated 
16 5 per cent. Szyfraau, during the epidemic of 1921 m llarsaw, also 
bolieied that nnticholcra vaccination helped to exterminate the cpideinjc. 
The statistics published by Toung lu 19J9 slow that among 100,934 un 
inoculated, and 89,609 inoculated, the ntio of deaths in the former was 
6 78 and in the latter 1 8 per cent In the loceiil Great ir, the benoficul 
effects of prophylactic inoculation were also demonstrated b\ tho statistics 
of Hoffmann for the Gorman army and by Kaup for the Anstro-IIiinganaa 
army The statistics from IndoCtima for the preceding tear have al^o 
demonstrated the efficacy of aiilicholcra inoculation, particularly among 


the troops which live side by side with the civil population 

Fejes has called attention to the fact that, in the case of those who 
contract cholera but who have prcvioualy received protective inoculation, 
the loss of fluid from the body is much the same as m the unmociilaWd, 
but the nervous symptoms m the case of the inoculated are much less 
marked, the toxins apparently being prevented from reaching to the same 
extent the portions of the body more distant than the intestine 

Vaccine Treatment — Owing to the extremely acute nature of Asiatic 
cholera, vaccim treatment is of no value The moat acute symptoms o 
intoxication occur within from a few hours to two or three days of t e 
onset of the disease, and immune bodus following protective inoculation 
are obviously not produced in large amounts during this penod In fnc > 
the literature of cholera during recent years apparently contains only 
reference m regard to the efficaev of vaccination in the treatment of t i* 
disease In this instance concerning an epidemic reported by Petrovic 
m 1914, the mild cases (1,153) were given small doses of cholera vacciB® 
daily until the diarrhea ceased Gases of medium intensity (90) were 
given the cholera vaccine in normal serum (from 10 to 100 c c. 
venouslj, sometimes as often as twice or thnee a div Severe cases (!•> 
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CHAPTER XXVIII 


SEPTICOPTEIIIA 
Geoboe Dock 

DeflnitiOQ — -The word septicop\cniia is i convenient one by which to 
deaignite eertam forms of infection still incompletely knowTi, or at least 
impossible thoroughly to understand during the life of the patient. It 
replaces with advantage some terms that came into use before the details 
of infection were as Will known as tlic^ non are but it is in truth a 
collKtive word, and is as objectionable as feier” or dropsy,” but on 
account of the practical di/EcuIties ol exact microlic diagnosis it may be 
used until the various infections that now enter into it can bo distin 
gui«hed as we now distinguish tvphoid and recurrent fevers It replaces 
eapeciallv two older words that came into use before accurate ideas on 
the subject were possible and that arc still used rather loose!}, but with 
out realizing the latter fact 

‘Septicemia’ is applied to conditions in which thtre is microbic m 
vasion, usuall} bacterial, of the blood and tissues vnthout foci of sup- 
puration It IS more comprehensive than bactenemia ” which appeals 
to many as more precise 

Pjemia is an old term now used in the sense of an infection with 
a pus focus with mto'^ication — still spoken of as ‘ toxemia — from the 
poisonous substances formed bj or from the germs m the focus, or from 
the tissues affected b} the germs or their products It is still a part of 
the conception of pvemia that metastatic foci maj be set up b} the action 
of genus earned from the priman focus It is obv lous that the differen 
tiation of such cases from ea.»e8 of septicemia depends upon methods that 
are useful only when positive Negatiie results often depend chieflv 
upon imperfect starch TJic «ource of i septicemia mav be known, and 
its character determined bv the examination of material from the source, 
as in puerperal diseaoe 

On the other hand the local disease mx} bo due to one germ the 
general disease to a difftrcnt one as we sec in sfapbvlococcns infection 
oritnnating in gonorrhea or a stroptococens septicemia that has entered 
through a staphjiococcus skin infection. 
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the spl en is almost the rule in septicopyemia Sometimes sudden pain 
and tenderness m the «plenic region permit the diagnosis of infarct, 
which maj lead to more acciirxte diagnosis than was possible before 
Weakness headache, anorexia malaise, emaciation, salloxv or siihicteroid 
completion maj be tho chief fcitures in another class Besides head 
ache, dizziness insomnia, coninilsioiis delinum and coma occur, espe- 
cially when there is thrombosis or embolism or suppuration within the 
cranium Retinal hcmorrhi^es al o occur Leukocytosis is a frequent 
sign, but in some ca^es there is the blood picture of a pnmary anemia 
without leukocytosis Joint puns and nrtlintis of all yaricties arc the 
cLancfenstics of others ostiomyelitis is always to he looked for 
Petechial, or larger skin bemorrha^i s henuturia, or blood spitting arc 
sometimes the clues to tlie etistence of septicemia 

Endocarditis is a frequent accompaniment of septicopyemia Manv 
cases diagnosed as tho former are rcilK eases of septicemia or septico- 
pyemia, in yvhieh the lieirt shows tamspicuoiis symptoms enlargement of 
dulne«8, weak inu«(u]\r sounds, murmurs and uregular rhvtbm are usu 
ally present \ery often the cnl «r,^cni<nt of ibc heart is slight either 
on account of the lesion hoin,. mitral steinsis, or because of the fact that 
from the feeling of weakness and tendency to high ftaer the heart is 
spired the csortion tliat ycould otUcry»i»c cause enlargement 

Diagnosis — The diagnosis may be made in m un < nies by a carofullv 
taken history, ycith tcmpcratim ncord and accurate physical etamma 
tion including that of the blood Eaclusion of diseases that might causo 
a similar picture is an essential part of the work The most important 
single di eases to differentiate arc acute arthritis of rlicninatie type ma 
lana typhoid fever and miliarv tuberculisis nett to these other acute 
infectious diseases only neecs ar\ to consider in tin eirly stages, later, 
yyith emaciation and anemia cbrouic blood and constitutional di»ea ls 
must be etcludcd 

The diagnosis should alwias bo completed by blood cultures and cul 
turcs from any suppuratiyc foci tbit miv be found Vs this is work 
that cm only be done by etperto it is not nect^sary to go into details 
In order to make the fiiidintts of scientific yaluc the most eiact differen 
tution of girms must be luide, as in the case of germs of the colon diplo- 
coccus and striptococcus groups 

Prognosis — The procnosis depends partly ui»on the nature of the 
germ partly upon the severity of the infection, the previous health and 
resistance of tho body and tho ability of tbc patient to secure proper 
treatment 

Bodily resist mcc cinnot always In estimated hut yve knoyy that the 
old the drunkard tlit diabetic the cachoctK^ and the artoriosclerotio 
react bidU to all mfcetions 

Stn.ptoccK.ci usuilly guc a had prognosi* Ivecoycncs have been re- 
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In mnny ca<!es of scptiecmia nnil 9epticop\einia tlicro is no (Iiseovc> 
able locil lesion during lift T,o such tin tenn “c^^ptogc^ctlc ' is applied 
In inan^ casts no pnimn focus cnii U found in the ino«t circfiil seirch 
postmortem either liocansc the priiinrs focus or portal of entry Las 
healed or because there was Jio pnrtnl itt the sense of a gross sohitiea 
of continmf% the girins hnxuig tiiterctl throniih llit shin or mucosa and 
haring found nimsualh faaoribk conditions for growth 

Utiology — lilt causes of scptieopstimn in numerous The uin’t 
important an streptococci, sfapinlocoeci, pnciiniococci, lacludmg the 
nearly rclatctl Alicrococtus Mridnns, colon bacilli, iiifluciiza bicilh, pro- 
tens, p^oc^nIlens, and anthrax, but other germs, such ns typhoid lieiH'j 
Alicrococcus tetragcmis and rrudlindors bncillus, nia\ l>c concerned 
From till hat gnen it is clear lint Iht pnctjtioner should alwns at 
tempt the exact diagnosis, yust as he iioii aims to distinguish bctwewi 
Uphold feiir and niihnrt tulM.n.ulosis lint ho does not diptnds net 
so much upon forte of Inlni, which lias made (he idea of sipticeniu as 
sitisfnetora to many ns that of typhoid, ns it does upon the practical dif 
ficiiltus in the exact dngiiosis Another nnson js tint the treitiucnt of 
such diseisc must nccoss-irih Im, upon a rather gi iiernl basis But even 
if tlio ciFnrts at spctihc trestincnt linxc so far been (li«ipixmitiiig, it iiill 
onh l)c after ut are able to distinguish cich fonn of infection tbit wO 
cm draw neenrnte conclusions os to the result of trcitmeiit in actual cases 
Pathology — riit pttliolo,,ic aiiiitonu imolves the spceihc lesions 
the germ is one tint can produce such, or there miv be a pnnnri focus, 
ns said Kforo, which maa be xerv minute Froni this fotus bictcria 
mil he swept out or gtt into the lymph or Wood cirdtihidon, ami by thoJf 
presence or bi their poisons, absorbed from them produce other lesions 
or simptnms t know little about the eatruice of girms mto the 
circulation, but wo know that in some rises such iinnsioiis arc verv 
irrcgnlir iii time and numlicr of germs set free llic toxic effects mij 
bi so slight ns to Iw unnoticed, or so sot re ns to cause tiic most striking 
clinical phcuonicm 

AmoUp the lonl lesions, next to suppurition, thromlxisis and ert 
holism arc most important fentiircs Xhc tlirombosi^ usnilli origimtcs 
m an infectious plilebitis or arteritis No satisfactory reason cm Lc 
gutn for the fact that in some cases suppurition is sciere, m others theic 
18 phlebitis or endocirditis, in others none of them but marked growti 
of inctena m the i cast Is, especiall> in the c ipUlaries 

Symptoms— The ^tmpfonis of ‘wpficopictnia an of prut duersita 
and of all degrees of scacrity Chills fever, sweiting, especinllv mfer 
mittent fever with great excunions sometimes ns nmcli as 8° or 10 1 , 
within a few hours collapse temperature and cardiac arhithmii, are pe^ 
haps tJie most striking iralaria is still too often suspected, md sti 
other so called tropical diseists, sutli as Jfalti ftvti Inhrgcmeat o 
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the spl en is almost the mlt in septicopyemia Sometimes sudden pam 
and tenderness m the «plenn, legion permit the diagnosis of infarct, 
which may lead to more aecurite diagnisis than was possible before 
'Weakness headache aiioreaia malaise emaciation, sallow or subictcroid 
complexion maj be the chief features m another class Besides head 
ache, dizziness insomnia, convulsions delirium and coma occur, espe 
cially when there is tliromliosis or embolism or suppuration within the 
cranium Retinal hemorrhages also occur Leukocjtosis is a frequent 
sign but m some eases there is the blood picture of a primary auemia 
without Icukocatoais Joint pains and arthritis of all varieties are the 
characteristics of others, osteomyelitis is alwajs to be looked for 
PetechiEe, or larger skin bemorrhages hematuria or blood spitting are 
sometimes the clues to the existence of septicemia 

Endocarditis is a freejuent accompauimcut of septicopyemia Manj 
ca«cy diagnosed as the former are really eases of septicemia or septico 
pjemia, in which the heart shoyys conspicuous symptoms cnhrgement of 
dulncss yycak muscular sounds murmurs md irregular rhythm are usu 
ally present "Very often the cnl irgcnicnt of the heart is slight, cither 
oil account nf the lesion King mitral stenosis or Kcause of the fact that 
from the feeling of y\ oakness and tendency to high fever the heart is 
spared the exertion that would otherwise cause enlargement 

Diagnosis — Tho diigiiosia m ly be in ulc in main ca cs by a carefullj 
taken history with temperature record and aceiiratc physical examina 
tion, inclndinp th it of the ble ad Exclusion of diseases tint might cause 
a similar picture is an essential part of the work The most important 
single dnoascs to differentiate arc acute arthritis of rheumatic type ma 
lina, tvphoid feaer and miliary tiiKrculosis next to theae other acute 
infectious diaeascs only ntcxbsary to consider in the early stages later, 
with cmiciation and anemia, chronic blood and constitutional diseases 
must he excluded 

The dngnosis should ahvays be completed by blood cultures and cul 
tures from any suppurative fexn thit may K found \s this is yyork 
that can only be done by experts it is not ueecssiry to go into details 
In order to make tlie findings of bcncntific value the most exact differen 
tution of germs must he made as in the case of germs of tho colon diplo- 
coccus and streptococcus groups 

Prognosis — The prognosis depends pirth uiwn the nature of tho 
germ, partly upon the seventy of the infection, the previous health and 
resistance of the Kdy, and the ability of the patient to secure proper 
treitincnt 

Bodilr resistance ciiinot always be estimated but we know that the 
old the drunkard the diaKtic the cachectic, and the arteriosclerotio 
react bidly to all infections 

Striptococci usiiallv give a bad pn^osis Recoveries have Ken re- 
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ported from ill forms, so that an ab^olutcU hopeless pro^osia should not 
bo made moreh upon the discovery of a 8optlcop^c^ln 

If a local lesion 8ii'<eeptiWe of sdrgicnl treatment can bo found, the 
prospects arc often bettor than m purely cr^ptogenetic cases 

The duration of the disease before the dl8co^cn has an important 
bearing upon the prognosis 5fau\ eases of p^emla from aanous causes 
are amenable m the beginning but almost \\holl^ intractable after sep- 
ticemja js well developed Cblon bacjllns infections are especiaJIy dif 
ficult to eradicate when of long standing, as compared ^th their earlv 
stages 


TREATMENT 

Prophylactic Treatment — Prophvlactic treatment of "cpticopyenna 
IS one of the chief aims of Lisfenan sitrgen This is probably not realized 
as unuersalK os it should be, and numerous cases of local infection 
111 the shin, bones and peritoneum, gastro intestinal and gemto-unnary 
tract, ears, and otlicr organs are pemiittcd to go on unchecked The fact 
that main cases never ciu«c stnous trouble cvplnins tbc common neglect, 
but cases of malignant endocarditis, of brain abscess and of general sepsis 
develop out of them often enough to show, as in other diseases, that none 
can safeh be considirod trifling 

Surgical Treatment — Surgical details need not bo described here 
Padical healing as early as possible, is the niro 

Specific Treatment — &{>ccific treatment should be experimented 
with in various uajs until the possibilities arc exhausted Even medicinal 
assistance for this object must not be abaudoned The corl^ objection to 
such efforts — that it is impossible to use antiseptics that will not be more 
dangerous to the host than to the germs — is based upon an imperfctt 
knowledge of the facta, though true in general ^Ve know that different 
kinds of organioras shou different degrees of 8en3ibilit\ to various poisons 
The treatment of intestinal nuimal parasites illustrates this The field, 
80 far from being exhausted, lias onlj been touched New preparations 
are sure to be imonted that will have peculiar advantages and minima 
disadvantages Such preparations as colloidal silver salts, urotropm, an 
salicylates have brought disappointment to manv, but in the- results 
their u«e wc can find uumerons suggestions for further trials, careful y 
observed and ac-cuntclj controlled It does not seem ncces^arj to av 
down rules for the administration of any of these prepirations, but one 
general nile should be emphasized that they must bo u«ed early, an 
not deferred until the body is ovemhelmcd with infectious materm 
Another feature m the use of these and other similar substances is t e 
importance of intravenous medication, as well as the more definite tna 
of intramuscular injections 
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The use of sera and vaccmes lias been disappointing in manv forms 
of sepsis, and the differences of action of some of these infections as 
compircd with that of diphtheria and tetanus haic made mauv den\ the 
possibility of future improvement This maj be the final verdict, but 
it 18 too earlj to abandon further investigation and all methods that ap 
pear promising from experiments on animtls should be followed up in 
appropriate human subjects 

Owing to the experimental chancter of the treatment and the fact 
that It should onlj be used where complete bactcriologic examinations are 
being carried on with such other examinations as art indicated — opsonm 
determinations, homolvsis tests, complement bxation, etc— details must 
be worked out in each case In practice even with the mo«t careful 
examinations trials mav be made ol various preparations besides those of 
the germs cultivated but without such cultures and all the other work 
the treatment cannot be considered xnv better than the crudest empiricism 

Symptomatic Treatment — Tht 'ivmptomUic treatment offers manv 
details of importance The possible dangers from exertion must be 
avoided bv proper nursing Fresh air treitmcnt is often of decided ad 
vantage, and patients with severe svmptoms should be in the open air, 
with all the necessan details On gcntral principles as well as on ac 
count of the danger from imperfect excretion of waste products in cases 
of infection the alimentary canal should be unloaded carh and retention 
prevented by the use of enemata or colomc dushin^ xt intervals The 
function of the kidneys should be carefullv observed and stimulated by 
a sufficient amount of water rcgulirlv Mthough the early hopes of 
tissue imgatiOD hive been disappointing the svstematic use of phvsio- 
logic saline solutions has advantages iii washing out toxins and iii keeping 
up the vasCTilar and cardiac tone The slow proctoclysis ns improved by 
Murpbv 18 the beat way of using salt solution giving ^00 to 1,000 cc 
from one to three times a day 

The food should be simple easilv die,estible and supporting Fggs 
and milk are usvnlly the chief elements of the diet Broths gruels, 
piirtes, aud fnnt juices arrowroot and conislareh preparation’ and fruit 
jclhcs arc useful aids Tea, coffee and milk or cocoa serve as stimulat 
ing beverages 

The question of the valnc of alcohol in septicemia is still unsettled 
As a routine I have for many vexrs wholly excluded it m the treitmcnt 
of all infections, and I Jiave not been able to recognize any loss as com 
pared wnth other eases trcifed formerlv by myself, or now by otlier 
phv icians. Perhaps os a substitute for food or as a psychic psciulostiniu 
lant It may be u efiil at time* bat I lielieve that hot drink® hot saline 
eueinati ice-bags to the precordium, or Ihe cold, full bath are more use- 
ful general stunulants 

Certain other remedies max bo used for vasomotor or cardiac weak 
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ported from all forms, so tliat an aLsolutch liopclcss prognosis should not 
bo mnde mcnl^ npon the <lisco\erj of a septicopyemia 

If a local lesion susceptible of 8ur^,ienl treatment can be found, the 
prospects are often better tbun in purelj crjptogenctic cases 

The Jiir-ition of the discisc before the disemen has an important 
bcantif, upon tbe prognosis Man^ cases of pyemia from various causes 
are amenable jn the Ix'ginmiig but almost yvholly intractable after sep- 
ticemia IS ucll dey eloped Colon bacillus infections arc especially dif 
ficult to eradicate yyben of long standing, as compared with their early 
stages 


TREATMENT 

Prophylactic Treatment — Prophylactic treatment of septieopvcmia 
IS one of the chief aims of Listenan siirgorj This is probablv not realized 
as iinnersally as it should be, and immeroiis c.i«c8 of local infection 
m the skin bones, and peritoneum, gastro intestinal and gcnito-iinnary 
tract, cats, and otlicr organs arc permitted to go on unchecked The fact 
that many cases neycr cause serious trouble csplains the common neglect 
but eases of maliginut endocarditis, of brain abscess and of general sepsis 
develop out of them often enough to show, as in other diseases, that none 
can safely be considered tnflmg 

Surgical Treatment — Surgical details need not be described here 
Radical healing, as c irly as po«siblc is the aim 

Specific Treatment — Sjiccific treatment should be etpenmented 
With m yariona uays until the possibilities arc exhausted Even mediciaal 
assistance for this object must not be abandoned The earlv objectwu to 
such efforts — that it is impossible to use antiseptics th it will not l>c more 
dangerous to the host than to the germs — is ba'ed upon aa imperfect 
knoivlcdoC of the facts, tlioii^h true m general We know that different 
kinds of organisms show different degrees of sensibility to yanoiis poisons 
The trcitmcnt of intestinal animal paruiitcs illustrates this The field, 
so far from being exhausted, has only been touched Nen preparations 
are sure to be invented that wiU have peculiar advantages and nunitnii 
disadvantages Such preparations as colloidal silver salts urotropm, and 
salicylates have brought disappointment to many, but in the results o 
their use wc cm find mimcrons sn^estions for further triab carefully' 
observed and accurately controlled It does not seem necessary to lav 
down rules for the administration of any of these preparations, but one 
general rule should be emphasized that they must lx used early, aa 
not deferred until the body is overwhelmed with infectious matena 
Another feature m the use of these and other similar substances is t e 
importance of intravenous medication, as well as the more definite tria 
of intramuscular injections 
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THE PlNEUilOMAS 

He’jrt L Els^teh IIF^RT T Ciiici EriNo Ruprs I Cole, 

A P Dociifz and I issLLL L Cecil 

GENERAL TREATMENT 
Henry L Elsyeu 

Revised by Hfnb\ T Ciuckeriso 

Pneumonia is a svstomic inlittion usualiv as'jociatecl ivitli fcbnlo 
disturbances m wliicb larf.e portions of one or botb lunsp -in, involvetl 
in in inflammitioii due as a nilc to the piiciiinocoetus of Sternberg 
and Fraenkel, though it mav be a««ociated with a \arioti of other 
hicteni. Rictcrcniia, tovemia pnlmonarv consolidation with consecutive 
obstruction, and re pintorv a thcnia form the complet which demands 
attention in the avenge ci»e 

Tho chnical classification of cases with lobar or lobular infiammation 
of the lungs has in tho past ken munU histd upon the anatomical 
lesions ^^hllo such a ela««ilicafioii is of importance ns the iwssibihties 
of pocific thenpv bciomc greiter the need for n classification of the 
cans upon an etiological basis and the diagnosis of rich cisc from this 
tamlpoint becomes increasiiieh great The work of Aeufehl in Ger 
maiir and of Duhez and Cill< pic and others at the Hospital of the 
I ockcfrllcr Institute has dcmonstntid tint the pneumococi-i differ in 
their immunological charictmstn and tint upon such immiinoli^^ical 
foiturcs tliLV mil bo diaidtd into several groups Tho mortality in 
Cl es due to organisms of the e v mous groups differs, and thertfon, the 
diagnosis of etiology m eicli indnidiial ex e l<eioniC8 of considerable 
imjvirfance not onl^ from the standpoint of tlierapv but of prognosis 
as well 

Typicil lolar pneumonia cliaractenreil Ij a chill at on et blood 
tinged tenacious sputum and nia in ion ilidatioii of one or more lobes 
of the lung IS aasoentod yyith the pncnmfcoccus in aliout 0“ nor cent 
of all cases 

TIk Fnwlhndcr pncnraobicillus usually produces an cvtensivi lobar 
tvpo of julmonary lc«inn but is an ertreinclv rare ctiolopcil apfcnt 

7C3 
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ness Among these arc cafftm or strong lofTet, strjchnin, digitalis, and 
camphor, the httir In podi nnieill^ m tlic fonn of ciinphontcil oil' 
The gistrit irntahilit\ of scp^sis should he treUed with cathartics 
ind diet IliL diurrhci, uhieh nia\ be on important, e^on \ifal, factor, 
siiould be tre ited In cUhirticH, such «s ciloinel or cistor oil, colonic 
flushing and °uch nnirdna asstlol, bismuth, and Iietunplithol 

Pam <>hmild U tre ited with aiMl^tSica like nspinn, pliemcctin, or 
morphin, nccordini, to tl»c indieations PlTorts should he made to secure 
sleep li\ the use of \cronil, trioinl, hromids, nnd inorphin 
Delirium calls for the uehao and Inosciii Indrobromifc 
Organic diionscs like piicumoiita must he treated as iinde" other con 
ditions 

The danger of Iioirt ind \asomotor weakness must nlivn 38 he home m 
mind I \tn late in eoimlesetnce no sitdeltn or prolongtd escrtion should 
be ponnitted If there is endocarditis, the precaution must It most 
miiiuto 

If nncmin is severe transfusion of Wood is ncec8«Tr\ rven in cases 
with hemoglobin of 70 per cent or more, transfusion of 400 or 500 cc. 
often sctnis to stimuhte reco%er 3 _ 

A1 0 sdrenalin — LdUor 
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THE PNEinroNiAs 

Henkt L FLs^EE IIenp^ T CHIc^EPI^Q Rlfcs I Cole, 

A R Dociilz and ] ussELL I Cecil 

GENERAL TREATMENT 
Henry L Elsneb 

ReMSED by IIlnRY T ClItCKERIHO 

Pncitmonia is a srstcmic mf<vtion usually 'issociated Tvitb febrile 
(Iisturbmces m which hrgt portions <>t ont or both luiij^ tro inToIvcd 
in an inflammntion dui. as a nilc to the pnc«mocoi.cii8 of Sternberg 
and Fneiiktl, though it maj bo associated with a variety of other 
Isctenn. Bictoreima, toYcmia pulmonary consolidation with consecutive 
obstruction nnil respiritorv asthenia form the complex which demands 
attention lu the atenat cast 

The clinical classification of cases with lobar or lobular inflammation 
of the lungs Ins in the past been mamh ba«ed upon the anatomical 
lesions ^\hllQ such a classificition is of importance as the possibilities 
of «ixvific therapy Kcomo greitcr the need for a classification of the 
eases upon an ctiologitil basis and the diagnosis of iicli ca c from thu 
stamliviint hocomes incrca ingh gn it The work of Xcufcid in Ger 
nianv and of Dochez and Cillcspie and others it the Hospital of the 
Rockefeller Institute has demon trated that the pneumococci differ ni 
their immunolotncil characteristics xnd that upon such immunological 
caturrs thej max bo diridcd into seven! groups The mortality in 
ca es due to organisms of the c varions. groups differs and therefore the 
diaciiosi*! of efiologa iii each indmdiial case Iiecomes of considerable 
iniporf^mcc not only from the tandpomt of thcrapv but of prognosis 

Typical lobar pneumonia cliaractenml !y a chill at onset blood 
tinged tenacious sputum and massive consolidation of one or more Io!>cs 
of the luiirj IS associated with the pncnmoeoccus in nlxuit 97 per cent 

The Fnedlandi r pneiimobieillDs nsiialh prwluees an oatensivc lolnr 
'■pe of pulmonary lesion Iwt is an rvtrcmel^ rare etiological agent 
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There were onl) 3 in Colo s scries of 529 ca«os of pnemoonia at the 
Roclvofeller iro>pital 

J[an\ mild nt\pic'il ca^ts of pneumonin, mIucIi would be cla sified 
as bronchopncumnnii on the hisis of pli\sicn] ctammation of the lun,^, 
arc n<!‘?ocutcd with the pnciiinococciis riicrc arc, howeicr, miny ca<e3 
of atjpioal piioiimonia, clmicilU bronchopneumonia which ore ap- 
parently caused B influeni'C, Stroptocotciis hemoKticiis, Streptococcus 
riridans, Stapln loeocens aureus, B tiphosits, and tubercle hicilhis 

Tnbk I shows the variation in tlio mortality in a proiip of ca«c3 of 
lobar pneumonia associated with the virions tj'pes of pneumococcus. 
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Tho T^'pe I and Type II pneumococcus arc responsible for about 
55 to CO per cent of ca«es of Jobir pneiimonn seen in the United States 
Tho mortality ranges from 20 to 30 per cent for adult hospital case* 
Patients seen in pruate practice and trcatid wisol} from the onset of 
the disease undoubtedU shosv a Jower mortilit^ as did man^ of the 
army senes Tbt Tj-pc III pneumococcus in about half tbe cases seen 
produces a \ery iirufent and npidl^ fatal lufectiori CtirioHslj enough 
the other 50 per cent to 55 per cent nn% exhibit a rtlitiicly mda 
coiirfec Portuiiatch this group mahos up oiil\ ahoiit 10 to 12 pcf 
cent of the ciscs The Txpe IV pneumococcus responsible for about 
l.j per cent of the cases, produces a rclatmli mild lobar pneumonia. 

It is the Tape I\ pneiimococcus that is seen so coinmouly m the 
bronchopneumonias and it is likewise the t\pc of pneumococcus four 
most frecpientl} in the nose and thro it of normal nuhndnals ^ 

It seems quite probable that factors that nnterialh rciluce a persons 
\italitj, IS antecedent infection, mflnciiza, measles, malnutrition, gcu 
oral anesthesia, old age, ma\ render this o^manlv harmless sipropuyt® 
a disease-prodiicing orgunisra 

Table II shows the various or^^anisms associated wuth three groups 
of secondarv pneumonias which were largely bronchopneumoma irom 
a tlinicil clissification _ 

Olmstcids cases were determined bj sputum examinations 
stein’s and Chickerinj, s and Park’s series were postmortem lung 
In all three groups the very low incidence of the Tvpc I an 
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pneumoeocCTis infections Tihich make up the majonty of the true lobar 
pneumonias, will be noted 

T4BLE II — B^cteru Associated With Secundarv Pneumonus 
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Prognosis —The mortnli{\ from bronchopneiimonic infection vines 
"i<lcl\, from practically zero to an evtitmch high figure depending 
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on tlie previons condition of the piticnt nnd the infecting organism 
TJic postoperative pticuinotitas arc tisnnih associated %\itfi a very W 
lnort'lllt^ \\ith the pticiiinniitc coiiiplicntioiis following meislca anJ 
inflncnzn in adults tin. niort»)it\ is lii^li 

The Lionchopncuinonii i socintcil with the Ijpc IV pneumococcus, 
other factors being eipml, offers i mneh lx.ttcr prognosis than 
tlioso associated with the luinohtic stnptococciis or Staplnlococciis 
anrous 

A pure influenza bronchopnciimonin, while not nsiiallv fatal, quite 
frcqncnth runs a protraeteil coiirjO, there being an irregular fever for 
SCI eril w pchs 

With the pncmnococciis pneumonias it is infrequent to find a piinilent 
pleural fluid Iwforc the tenth to flic fourteenth di\, while with the 
hemolytic stn ptoeocciis infections one pleiiril ci\it\ nnv lx. filled with 
smbcr-colored cloiuh fluid coiitoming streptococci as cirh as the second 
or thml ds\ 

Tho knowledge that ono is treating a licmohtic streptococcus infM- 
tion, therefore mav bo of iifino^t importance It is frequently difficult to 
determine from ph\aic\I signs alone whether one is donling witli a nns 
sue pneumonic eonsnlnhtioii or a plcnril t‘ivif% filled with fluid Here 
ono 18 quite jnstihed in exploring the che t witli tho needle even early 
m the disease lor if fluid is pixsoiit, repented early tipping imi effect 
great relief to the cmbirras (xl respiration 

On the other hind if one is tu iting an cirl\ pnenniococciis infection 
ono IS much more inclined to proceed coii«en ituoU as regirds exploration 
of the chest 

Another cliancteristic of streptoeocenS infection is the eirlv develop- 
ment of nuiltiple pockets of immlciit fluid m the cliost Tho tipping 
of one pocket miy produce no relief and the clinicnn must «cireh for 
other hidden iccuraulations of pus licmohtic striptococcus infections 
arc much more pione to dcSelop pockct&hii tho anterior portions of the 
chest than tho pneiimococctis tholK'h I lia«> seen n few pneumococcus 
infections in which pus was ohtamod only by explorition anterior to 
tho anterior axilliry line j 

Consequently it is highly important tint in cirncst effort be made 
m every case of respiratory infection to 'determine the etiological agent 
V ith adults it IS not usually \cry difficult, to obtain n 82)ccimcn of sputum 
from the deeper air passages With xonhg children and some women it 
may he more difficult On the first exlnuintion if the phvsician wi 
have a atenlo Petri dish it the bedside, tlic patient usually can he made 
to produce a specimen of splitnm If "tputum cannot lx? ohtiincd at onct, 
tho Petri dish should ho left at the bedside with instructions ^ to t o 
family to bring the speciinen as soon as produced to the ph\sician’s ofiice 
or designated laliomtory 
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M'lth appropriate bactenolj^cai nstth^ the preJ'tminatuigr or 
gam m can be determined and ihe tvp** of pueumococcna if pres- 
ent. 

The pne«m<y»ceus cin be «coti.k!< 1 from tho pattim and its tirpe 
determined bv injectimr a cm-dl amoimt of the pecimen into the pent meal 
cavitr of a irhite mou'e * V platinum loopful of the pi turn honlJ K. 
«treaied over the urfacc* of a Wood ajar plate m older to dettimine 
the predominating or^.ani'm All the rariou orjani m foii-d in puen 
m^nic putum grotr reaJilv on thi lultnre meihom. 

If the mon o method alone is relied upon when one ha. a hemolvtic 
trejtococcu infection to deal with there mav lo fo ftw orcaci m 
or their virulence niav not be nlneient to till the moosC Conse^juentlv 
the preilominating onrani m would nauatn mttnown. 

It i al-o important to tarn taears d the putum ftr tnbercle bacilli 
for in lirae 'pries of ea'O' tul>enle lc.ciUt are foncd in about 1 p« r cent 
of cases of lobar pncummia Thiir pn^nce naturallv ha a decided 
effect on the proeno. is of the individual ca-e 

Tho lobar jueiunonia of iipual cn*it and icn. i u uallv a imp’c 
diazno i There are unfmnnauh manr ca'C' of rc'piratorr infection 
C'peciallv aa 'cen in private practice that are more dibcult The 
Biajonti no doubt vre will m a few davv ju other word an upper 
re'piraton infection Ilotverer if the deeper air aje* are involved, 
one vmptoni is qaito common and (hat i k>' of appetite The patient 
«uffermii from corvzj tratheiii ir brombiiis. wiiL or nithout fiver 
n uallv has a good appctiti The p.>tenli3l pneuinoim ranlv (ISC', If 
in addition there are a fiw fine riles cinbt.P'l to o"e idi of the che« 
tleanoresiai eviumire ictiiticaot 

TLe«e ca cs are fn]uei.th ambulatorv for several davs before the 
diagno«is is made and often ubeeqneullv exhil it viru! nt an 1 fatal 
infection 

I have «cen s few pitienl who with the initial chill expectorated a 
mall amjunt of tenacious blsml tii cci! putum. Upm cultivation on 
Hood asar plates and pa'sjje tbroucL white mice paeumnoriccns Tvpe 
III was obtained It i thi orgaui m that produce^ a per cent 
mortalitv m Lo.pitsl cs'C' In two cn«e' lalv a mall patch of localize-l 
rales wa found and the temperature wa-* cnnnal m three ilav-. Bat 
the patient, thonsh apparentlv ntver ill was rot allowed up for two 
weefc^ Would the phiNician tirat his pitient thn« if h* wire not «urt‘ 
tlut an orranim in>lncinr a 4.» per «nt m rtalitv wa lurkirr in the 
deeper parts of the hinsf The d termination of tj« infecting agent 

J« t as important a the medicinal treatment It is often the in- 
dication for treatment 

Jf th e jihv leian can comtrand the facilitie* for the takimr of W'»l 

to the <J taili of ihi metbsi «ee M aoprsfli '»«. T’-e Roei f l^* Iti litute 
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on lli( prf\ioii>i rondition of tin pitiint au'l fli< inffdinj, nrpifit'm 
i in ]K»stopcrifi\( ptn iiiftoiiitis nrf iiHtuilU intrd willi a v(ry Iiw 
tiii/rt i]ny UifJj t}it ininwHHiu t/mipiitatuniH /o|^;lv;n^ //«(»?/•? snj 
iiinnrn/i in arliiltHtlif niortahfy ix lii^Ii 

Jlio 1)ron'liij]iiji iiirioinu itnl Hith lli'i !}]« IV pnitimwiy/m, 
olln r fiKfom ix in^, (xpntl^ oiTi ra « iniuli Ixffir {irojpioMii titan 
tJioxo ttitli ti«j Ii'innl^tK ^tn ptrx’rKfti'i or htnpljvlo'/x/ii^ 

aiirtiiB 

A piir< >nfliirri/a bniiifliopiKiiiiiofiia, vliil' lit't iiftinillv fital, ^jinfn 
fnqiHiith niiiH a jirotnoUil joiirw, tinn Ixinj, an imppilir /i«r Ut 
K vr ril wix Vn 


W ith tin pnniirKxwniH pitrittnoniAii it in infrc<|Tii nt to fiti'l A pnnil'^it 
pldiril iiiml lx fori tin liiitli to tin fourfci ntli iliv", wJhIi hiIIi tii 
liirriohfic j'tn ptixoK iin infcrtioim oiii plniral iidV 1* fill<lvit}i 

amlx r*f olorul (lonil> lliuil lonlutniiit, rtnptiKoiij an i irly ah tin 
or fliiril «1 ly 

Ilio kn(iwl(ili,f that om i* tnatiii;, a hniiolvtjf rtrii’toi/trni* irifi’i’ 
tjon tin ri fori, iiiav In of ntinoxt iiii|x»rliiiift It »* fn ipiintl^ iMIjnilt to 
ijifi miJin from jilnHii il ait.in* «loii< wlntliir om »* <h tJint, with o mi** 
KMi fftit iirnonu <<iiif/ilnUuou or n p/uiral (rttity /lih'J 
oiii in ipiiti jiinti/Kxl m ixploriiif, tin diixt with ihi niiilh run iirl/ 
m tin ilitn ixi I or if flnnl ih prii<iiit, ri-jxatnl nrlv tappiii;, niiy lihi’t 
it n III f to tin imlnrno<x(ii rmpirntioii 
fin till otliif liaml if oil! in In iliiifc in nrly pniiimix'xnin 
oni in rninh morn iniliiiiil to pnxiul <oiiwr» itivilv an rif. inin txj'I"i’«i''" 
of till lllixt 

Anothir ih inili rintii of nin pl<x<x/iia uifiitinn in fin nrly ildfl"!*’ 
mnit of miiltipli jxiiVitn of piinilint tliiiil in tin ihirt Jin tippi'V 
of oiii jKifVit m ly pror|ii<( no riliif ami tin ilinnian iiiii''t ri''irf/» 
oIIji r hiiMi II All iiniiil itioiin of jMin Iliniolvtn ntn ploiixiiin inf"'li'’|” 
an Tiiinh mon jirom to ilivilop jKxkffii m tin niifirior jxirlioiin of th'’ 
clii-nt than tho piU'iiniixoiiiiB, llioiJt.li I piiitmi"!"^'^'’ 

infntjoiin in whiih jam won olitaimil only hy ('Xjilorntion antfTUjr W 


till niiti nor axillary Jim ^ . 

f'onriijiinitly it in hidilv imjairtint that an rirnint flTort Ix ni3‘ 
jn fiirv nn of rinpiratory iiifutioH to ili-tinfiint tin <tiolof,ii’il " 
IV/lh mlijltn It IH not iiniiaJly yiry lUffu iiU to ohttiii u n;«<Jin‘n of nj'nl”'" 
from till iliijxr air pir^i^i**' With vwtit, iJiil'lnn iml nornr vora'n j 
in ly lx niori ililimilt On tin fimt iximinition if thi phvninan «' 
liavt a rfiTilo IMri ilinh at tin Ixxiniili, tfio pitiiTit luitally Ix'ina''’ 
to proiJitK A npii irniii of rpiittmi If rimfiim faiinot lx olifiiii"! at 
tho IMri ilirh i^liotilil lx» lift at tin Ixilntdi ^^lth inntniftionn^t" '' 
family to hniit, tin nfxiiimn a« nxin an jinxliin'l to tin pli\»i'iaiii! o i" 


or iloxif-matfil lalxiratory 
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With, appropriate bacfenologinl metliodi the preJomiBating or 
ganism can be determined and the Upo of pneumocncms if pres 
ent 

Ihe pncumococtus can heat be recoTered from t!ie sputum and its tvpc 
determined by injcctiiig, a small amount ot the specimen into the peritoneal 
cavitv of 1 white mouse * \ platinum loopful of the sputum should lx 

streaked over the surface of i blood agar plate m order to determine 
the predominating organism All tho various organisms found in pneu 
nionic sputum grow readily on this culture medium 

If the mouse method alone is relied upon when one has a hemolytic 
streptococcus infection to deal with there nia\ be too few organisms 
or their virulence may not be suflieient to hill the mon«c Con equcntly 
the predominating orj,anism would nm iin unknown 

It 13 also important to stam smears of the sputum for tubercle bicilli 
for m lar^e senes of ca es tubercle bicilU ate found m about 1 per ctut 
of cases of lobar pneumonia Tlitir presence naturalh has a decided 
effect on tho prognosis of tho individual cast 

Tho lobar pneumonia of tvpical onset and signs is usually a simple 
diagnosis Thero are unfortnnateh min> cases of respiratory infections 
tsppcially as seen in prnate practic* that are moro difficult Iho 
majority no doubt art well in a few dns in other words in upper 
ri*spiratorj infection However it the deeper air passages arc involved 
ono smptom is quite common and that is loss of appetite The piticnt 
suffering from coryza tracheitis or bronchitis witli or without fever 
usuillv has a good appetite The potential pneiimnnie rarely does If 
in addition there are a few fine riles conhned to ono side of the chest, 
the aiioreaia is evtn more significant 

Thcsio cases are frcquentlv ambulatory for seycral davs before the 
diagnosis is made and often subsequently exhibit virulent and fatal 
infections 

I have seen a few patients who mtli tho initial chill expectorated a 
small amount of tenacious blood tinged puUim Upon cultivilion on 
blood agar plates and pissa^e through white mice p icumoeocciis Type 
III was obtained It is this orguiism that produces a 4 j per cent 
mortahtv in hospital cases In two cases only a small patch of licahzcd 
rales was found and tho tcmiienture was normal in three davs But 
the patient, though apparentlv never ill was nit allowed up for two 
weeks ^\o^dd the plnaician treat hw pvtient thus if he were not sure 
that an orginism producing a 4. per cent mortality wis lurking in tho 
deeper pirts of the lung? The defermimtioii of tho infectin^ agent 
>s jnst as important as the medicinal treatment It is often tho in 
dication for trcitment 

the jihvsician can command tho facilities for the taking of blood 
t r the dptsils of tl j m 


thoil tn Mono^aph 


Th« Pod. fdJer In litutc 
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on the previous condition of tlie 2)tticnt fliid the infecting organum 
llio postopci itive pneuinoiiins are ft«socinte<l with a vtry low 

nlort^ht^ itli tlie jmennionic complications following mcidis and 
mllucnzi in adults tlie mortnht> islu^h 

The broncliopnennionn issoeutLtl with the Tvpc IV pneinnococcus, 
other factors being eqinl, offers «i iniieli better prognosis than 
those associnteel with the lieniohtic streptococcus or Stiphilococcus 
aureus 

A pure influenza bronchopneumonia, while not usuallv fatal, quite 
frcqueiitU runs a protrackil course, there king an irregular fcier for 
«eieral weeks 


With tlie pneumocoeciis* pneumonias it is infrequent to find n purulent 
jilcurnl fliiiel kfore the tenth to the fourteenth di%, while witli the 
liciuohtic «itreptococcus infcttions out plciiril caMtv nnj he hlleil with 
nmbcr-colorcd cloueh fluid contaimng «trcj»tococci carl} is the gecond 
or tlurel dav 

Tho kuowlcdco that one is trcntiug a hemolvlio streptococcus mfoc' 
tion therefore, ina\ be of utmost importance It is frequentU difficult to 
determine from plusicil signs alone whether one is deiling v»th a mis 
sivo pnouinomc con«olidalion or a plciiril carif% flileel with fluid Here 
one 18 quite justifioel m evplorm^ the chest with the needle even cub 
111 the diseiso For if thud is present, rcpcitcd ( irl) taiipnig nni effw* 
great relief to the einb irr is e«l respiration 

On the other liaiul if one is tn itiiig an earh pntuinoeoecus infection 
one IS miicli more inclined to procctd con<tr% itueh us rigirds. ttploration 
of tho clicst 

Another chanctenstic of streplococciih infection is tho eirlv develop- 
ment of multiple pockets of purulent fluid in tho i.hist The tippm? 
of one pocket ntaj produce no relief and the cliniciin must «earcli for 
other hidden accumulations of pii^ Ifcinolitic streptococcus infections 
arc much more prone to deVclop pockets' lu the interior portions of fl'^ 
chest than tho pneumococcus though I lia%o scon a few pneumococcus 
infections in which pus was obtained oiih h\ evplorition anterior to 


tho anterior a-^ilhr^ line { 

Consequonth it is luplilv important that an earnest effort he nia e 
in everv ca«o of resjuntorj infection to 'deternano the etiological agent 
With adults it IS not usuallv ven difficult, to obtain a specimen of «putum 
from the deti>cr air pas<»agi!s With -voiihg children and some ^vo^len it 
im\ be more difficult On the first cviummtion if the pb\atcian wi 
have a stenlo Pctri dish at the bedside, patient usually can bo made 
to produce a spctimou of «putiini If spiitiim cannot be obtained at 
tbe Petri disb should ho left at the bedside with instructions 
family to bring the specimen as soon as produced to the phvbicnn s omco 
or designated Inboratorv 
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PROPHYLAXIS 

With the increasing knowledge of the many factors that render 
one more susceptible to the pncumoniis it is highly important to keep 
111 as excellent physical condition as possible Persistent fatigue and 
lassitude are danger signals Undue exposure should be avoided 

lilild respiratoTj mfectiona should be treated as poteutiallj serious 
Imperfect ventilation of the nose and faulty draimgo of the accessory 
sinuses of the no'c and chronic infections ol the tonsils and nasopharynx 
should be carefullj treated 

Patients suffering from mcaslis and influenza should be kept m bed 
for several days after the fe'tr has di appeared and then be allowed up 
only very graduallj 

To prevent the direct transference of the infecting organism close 
contact with the patient must lo avoided Phjsitians and attendants, 
and especially relatives should wear masks m the sick room for the 
iroral effect — that is, to show th it m coiita< t there is danger 

It should bo remembered that it is pos ible to inoculate blood agai 
plates with pneuniocoecus wben hdd ten teet Iroio the patient’s mouth 
when Vigorous coughing is taking place 

All sputum would be collected on snnM pieces of cut gauze or paper 
napkins and deposited in a piper bag pinned (o the bedside which is then 
burned with its contents 

If the patient is delmoua and expottoraling promiscuously a. draw 
sheet should bo stretched across the bed Uneath the patient s chin and 
he changed when contaminated 

After bathing or anj contact with the pUient tho nurse should care 
full} wash and disinfect her hands All dishes used by the pvtieiit 
‘'hould be boiled 

Oral Cleanliness — Onl olcanlinesi is excctdingh important at all 
times and in all individuals J ilsc teeth and pirlial plates should be 
removed from the mouth dunn_g the acute rtigtr* of tho illness If there 
IS any locil iiiflammatioii or exudate in the mouth and throat Lot 
'rngitions of a solution of biearbonite of soda one tcnspoonfiil of bicar- 
bonate of soda to ono quart of hot water giye great relief 

A ycry valuable and efRcitious mouth wn«h which the author has u cd 
uith satisfaction is the following 


Crposoti 

OC 

(irrs *1 

TiBct myrrh® 

10 

(Suss) 

%hi Incjrlx-natia 

8 

(Su) 

t'lyptnni 

3 

(all 

Vquv Mcnth. i>iier nl 

240 

(j'Ul) 



708 


a HE PNEUirOMxVS 


cultures, this procedure sliould Tm. employed in every case of definite 
lobar or brouehopiieunionia It checks iip the results of sputum cultures 
and It IS a definite aid m the prognosis In Colo s senes the mortality m 
those having negative blood cultures was 11 C per cent m 313 cases, 
while it was C7 1 per cent lu 110 ca«cs Laving positive blood cultures 


EPIDEMIOLOGY 

The studies of Dochez and Aicr\, Stillman, and Blake and Cecil, 
leave very little reason to doubt that contact with the disease-producing 
types of pneumococcus Tvpcs I iiid II, is a major factor in the spread 
of pneumonia This however, docs not evplnin why so few of those 
cxpo«cd to infection develop the dista«e 

Although little is accurately known concerning either natural or 
acquired immunity in man to respiratory infections, it is quite certain 
that marked differences in susceptibility exist 

Physical exliaustion, unusual exposure to the elements, or sudden 
changes in habits of living or trauma increase the susceptibility to 
infection 

A rather striking instance of the cooperation of some of these factors 
in the production of a “take’ may be noted After eight years of «n 
tensive exposure to pneumococcus infections, the w nter had occasion to 
treat a very virulent atypical Type II pncuinoeoceus infection This 
patient clmieallv had the plnsical signs of an infiiienza bronchopiicn 
monia A harassinj, cough which resisted all forms of medication n 
pre<<cut 

After an exposure of about two weeks the writer developed a mu 
bronchopneumonia of the same tyjxs As this type of pneumococcus is 
relatively uncommon, the inference may bo fairly made that it was ^ 
contact infection A preceding period of unusual fatigue was the ony 
obvious factor that indicated lowered resistance while the excessive 
coughing offered unusual exposure 

The influence of sudden changes in environment and occupation 
IS illustrated by the high incidence of pneumonia formerly among the new 
native workers in the South African diamond mines, and among the new 
recruits in our own army during the war as contrasted with that among 
the xeasoned workers or soldiers 

The history of primary lobar pneumonias shows mild upper rcspiratorv 
tract infections to liave been present in about 50 per cent of the cases 
ITeasles and influenza especiallv increase the susceptibility to pneo 
monia, as do general anesthesia, prolonged operations, malnutrition an 
other debilitating diseases 
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PROPHYLAXIS 

With the increasing knowledge of the tnfln\ factors tint render 
one more su ceptihlo to the pneumonias it is Inghlj important to keep 
in as excellent fhxaic'il condition as po sible Persistent fstigue and 
lassitude are danger signals Undue exposure should be molded 

2Iild rcspirnforj nifeetions should be trcotcil as potcntiallj serious 
Imperfect ventilation of the no'm and faiilt> dniinge- of the accessory 
sinuses of the nose and chronic infeclims ot the tonsils and nasopharynx 
should be carefully treated 

Patients Buffering from mcasKs and lufluctizs, should be kept in bed 
for scToral dajs after the fever Ins disappeared and then bo allowed up 
only verj gradually 

To prevent the direct transference of the infecting organism, close 
contact with the patient must be n\oido<l Plivsiuans and attendants, 
and ospcciallj relatives should wear masks in the sick room for the 
iroral effect — that is to show tint in contact there is dangir 

It should bo remembered that it is possible to inoculitc blood agar 
plates with pneumococcvis when held ten feet Itom the patients mouth 
when vigorous coughing is taking place 

All sputum would bo eoUected on small pieces of cut gauze or paper 
napkins and deposited in a piper big pinned to tbc bedside which is then 
burned with its contents 

If the patient is delirious and expectorating promiscuously a draw 
sheet should I* stretched icross the b^ beneath the patient s chin and 
be chan^jcd when contaminated 

After bathing or anv contict with the patient tho nurse should care- 
fully wish and di infect her hands All dishes used by tho patient 
shuuld he boiled 

Oral Cleanliness — Oral clcinlmess is exeuidiiiglv important at all 
times and m all individmls FalNO teeth and partial plates should lx. 
removed from tlie mouth dunii,, tbc acute stages of the illncss If there 
any local inflammation or exudate in the mouth and throat hot 
irrigations of a «oliition of bitarbonate of soda one tcaspnonful of bicar 
bonate of soda to one quart of hot water give great relief 

A very valuable and efficacious mouth wash which the author has u ed 
with satisfaction is the following 
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Crcosoti 

06 

(ers x) 

Tinct myrrha* 

10 
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Soda bicarb inatis 

a 

(oil) 
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32 

(ol) 

Vqua: Menth piper ad 
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ciJturcfl, tills procedure sliould bo rmplo^od m c\er^ ense of definite 
lobar or broncliopneimionia It chccLs up the results of sputum cultures 
and it IS a definite aid m the prognosis In Cole’s senes the mortality m 
those having negative blood cultures was 11 C per cent in 343 cases, 
while It was 07 1 per cent in 119 ci'ics having positive blood cultures 


EPIDEMIOLOGY 


The studios of Dochez ami Aacr\, Stillman, and Blake and Cecil, 
leave verj little reason to doubt that contact with the disease-producing 
tjpos of pneumococcus, Tajics 1 and 11, is a major factor in the spread 
of pneumonia This, howucr, does not explain why so few of tho e 
exposed to infection dcaolop the disease 

Although little is accuritclj known concerning either natural or 
acquired immunity in man to respiratory infections, it is quite certain 
that marked differences in suaccptibilitj exist 

Phjsicnl exhaustion, mnisual exposure to tho elements, or sudden 
changes in liabits of living or triiima increase tho susceptibility to 
infection 

A rather striking instance of the cooperation of some of these factors 
m tho production of a ‘take’ inaj l>t noted After eight joars of m 
tensive exposure to pncumococcua infections, tho writer had Decision to 
treat a vorj virulent atypical Type II pneumococous infection This 
patient clinically had the physical signs of an influenza broiichopncu 
nionia A harassing cough which resisted all forms of medication was 


present 

After an exposure of about two weeks the writer developed a mud 
bronchopneumonia of the same tvpe As tins typo of pneumococcus » 
relatively uncommon, tho inference maj bo foirlj made that it was a 
contact infection A preceding period of unuanal fatigue was the onlj 
obvious factor that indicated lowered resistance, yyhile tho excessive 
coughing offered unusual exposure 

The influence of sudden changes in environment and occupation 
IS illustrated by the high incidence of pneumonia formorlj among the ne'V 
native workers in the South African dvaiuond mines, and among the new 
recruits in our owm army during the war as contrasted with that among 
tho seasoned workers or soldiers 

Tho historj of primary lobar pneumonias shows mild upper respiratory 


tract infections to have been present m about 50 per cent of the cases 
Ucaslcs and influenza cspcciallj increase the susccptibilitj to pneu 
monia as do general anesthesia, prolon^^ed operations, malnutrition nnu 
other debilitating diseases 
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Cleanliness — Ilniuls sliouhl Ik kept clttn children as nell as adults 
should keep money and unclean objects out ot their months 

Education — Positirc iiid printed dmttions which will make ckar 
the nature and danfrers of mftttion and the methods of its prevention, 
should be given the heads of all fimilus The campargn of editcation 
which is being wagtd will nltinntph reap reward which it deserves 


TREATMENT 
GeNER-VI. XnEtTMEVT 

An intelligent nurse readv to make acriheos, quiet and refined, with 
good pow, IS ns necessarv as the iiitelli„cnt pbvsicnn m the care of 
the pneumonic The piticnt «lmiild be provided with -i suitable led 
in the liest ventilatcil room which the house or lin-spitil atlonU prcfcriblj 
ono having sunsluno The bol should l>c thorouglilj wirm when the 
pitient gets into it The best bed lor piotractcd illne** of inv kind is tht 
plain single hospital bed mide sufticienth huh witli a well wide mattress 
and stiff woien wire springs The et tndard hospital bed is C feet 0 inches 
long 30 inches widf and 20 inches hiji if nccesssry for tho comfort 
of the attendants this nia> W nise<l on blocks It should stand, if 
possible, in the middle of the room the sheets ire to bo smoothly laid 
and kept so the protecting rubber and draw sheet should not be omitted 
Thf patient should not hi burdemd bg unnecessary coienng He is la 
boring from the beginning of the diacsse to overcome mechanicil obstnic 
tion in the lung and is in no condition to lift unnecessary weight or 
coverings with each inspiration Consulcring the npiditv of respirations, 
the importance of this fact at once l«x >mes clear Children are often 
made the victims of oversolicitous but deludevl mothers and unedncittd 
attendants by failure to appreciate the truth of these statements No 
pneumonic shouhl be handicapped in hts fight for air and light All 
unnecessary furniture and trimmings should be remoied from the room 
The temperature of the room should be from CO to b5° F , rarely 68® F , 
the aged and feeble and vtrv joung may require the latter degree of heat 

Open air Treatment — If the patient is lu the open air it dois not 
matter how low the temperature so long as his body is kept comfortabh 
warm his heul covered his respiratory organs free to breathe the iin 
adulterated tonic air 

The open air treatment of pncumomi is not an innovation With 
increasing refinements of practwe and the educating of the masses to 
the understanding that the modern therapeutist includes m his arma 
inentarium natures methods of curing disease always natural and ra 
tional and a lowered mortality, the putdie is ready to accept our con 
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Kurses and Attendants — Nur«c8 uni attend ints sLoiild jirotcct tliera 
sehos while in scnice bj the frequent ti«!o of nasal and mouth washes, 
and should imintun their hciltli at pir bj getting sufficient sleep, 
fresli air and plain but sustaining food 

Public Health — The state owes the nuliMdtul a dut', which ineludis 
tho eciontific tenti/ation of public buildings achoola particiilarlr, ami 
tho cleaning of stnots and pivcmciits in a wa^ which will reduce the 
dust miisaucc to a minimum 


Correction of Predisposing Conditions — Ahnonnahttes and ohlruc 
iions should lio ^tmo^cd from the iir passages of children Tho niasus 
should be educated to an understanding of the inflncncts of alcoholic ei 
cesses and dissipation m imiting infection of all hinds, particular)! 
pneumonia Supposedly {niial ailpieiils of the reipiralory tract par 
ticularly the fiuccs, and the alimciifnr> cinal should be treitcd lufh 
a MOW of preventing, possible graver pulmonary complications 

Carriers — The pntiimomc slioiild he iiistnittiil dnrnio Ins conn 
lesccucc that the infecting agents mav find a resting place in Ins air 
passages during an indefinite period after rchtf from symptoms, anil 
that ho may bo an active “earner’' of the infecting microorganism 
Disinfection — \I1 linen and clothing coming in contact with the pa 
tient should be thorouglih disinfected by boiling The room after the 
termination of the disease should be subjected to thorough cleansiu^j 
t find fuiQigiCioR 

Prevention of Secondary Pneumonia — Forthheimer wisely cills at 
tention to the prevention of secondary pneumonia following other infec- 
tions, particularly during convalc&ccnco by nil possible precuitions 

Ether pneumonia is in all probability a preventable di ei«o AH 
who are subjected to ether anesthesia should if the stomach is not 
known to be omptv, be tlioroiighiv lavagcd, certainly if the operation 
is to be long or upon tho inft»tijial tract Jlouth and nasal passages 
should be cleaned b< fore the idmmistr ition of tho anesthetic The 
inhakr that is cmplovcd should bo aterihzed each tune before it i« 


The possible prevcntioji of complications in the pneumonic, bi ed 
upon tho action of hexamelhylenamtn has led to its administration Some 
claim that empyema pericarditis, endocirditis and otitis media have 
been prevented by its routine use In the jrassachusotts General of 
Boston and Presbyterian Hospital of Ifcw Aork results have been fa 
Torablo in connection with the occurrence of pericirditis m those t iking 
the drug Cases not taking the drug developed the complication in 4 
fo 5 per cent at the !Massachusctts General, and 1 5 per cent at the 
Presbyterian Hospital The llassachusttts records show that otitis 
media occurs in 4 per cent of the nonhcTamethylenamin cases, m no 
instance in which the drug was administered 
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tLf largest hospitals in Jvew Tork Citr speaks aiithontativch on this 
subject, unre'errcdlv approves it after i ufficicut trial, and, after com 
mending it for adult pneumonia, «»vs I hive often on nia vi«it3 «con 
a dozen cribs on an open balconv on a bright cold winter s dii and with 
not a sound coming from tho childrta It w is an impressive contrast to 
the fretting and willing of the ordm in infants ward 

Conditions ivist outdoors that tend to a mori rapid licit loss than 
indoors The lower tcmpcntiiro of the ont*<ide iiicrci es hiiinidit\ and 
the greater amount of air movement gives ns a more rapid loss of hi it 
by all the method* — ruhation eoiiicctnni ami conduction— than insulo, 
and on the face of things it seems to me this is the reil dilTcrciitiul ifTict 
the outside air has as compired with the in ide an that i« it iiiirtasis 
the loss of heat, which in turn cill njion the ore.ani«m to supplv n 
greater amount of heal in onhr to keep «p its liody timperatini, and 
this in some as jet occult wav timnl lUs mctilioligm (Phillips) Uhat 
ever the theorv wo know tint in pruticc the open uir treatment of 
pneumonia is rational and a viliuMo adjunct 

If the open nr treatment of pneumonia is practiced m cold weather, 
it IS CTtrimelv important for th© patiiiit to ho constantlv witched to 
avoid direct evposuro of the dust to the cold nir liiPiimoniu jackets 
made of gaiue and cotton waddin,, should nhinys lx. worn over tho 
woolen gown lutcrmittcnt tcmj>orir\ chilling of the bodj does more 
harm than the ont-of door treatment confers 

Diffuse bronchopneumonia seen as a compilation of mcislcs and 
influenza does not seem to bi benefited bj the opm air treatment Hero 
the ideal condition is an abundance of IrcsU moist air of about CO** to 
F 

Position in Bed — Position in bed is important As a rule it is l)cst 
to turn the patient from side to side hut let him get into the position in 
which he breathes easiest rem<mhenu„ always that hjpostatic congestion 
must he discouraged Ml pitients suffering from pneumonia should ho 
kept constantly in bed Fvtry form of exertion should bo avoided The 
patient should bo assisted when turning in Ixd or when tho bed pan is 
used 

Host patients breathe easily in the horizontal position ^\lth elderly 
individual* it is wise to allow as many pillows as will insure the maxi 
mum ease to respirations The semi inclmed position is usuallj moro 
comfoitable for the obese 

The hearts of pneumonics from the beginning to the end of the dis 
ca e are taxed hv anj movcmint of the bod> Or any of its parts speaking 
or any effort any lutresso of the hearts action unnecessarily provoked 
adds to the danger of the disiasi^ and should be cautiouslj avoulcd Tlio 
pillows should not be too soft for if they are the patient sinks into 
them and seeks to raise Limsclf at short intervals Because of this fault 
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elusions and the mduidual Lns less fcir of pure cold air Every case 
of piieumonn, imloss there are positive contn imlicitions, should bt 
troited in the ojien air or m a room in which tlic supply is sufficient 
to meet tho demands of his ca'»e Forelihcimer sajs, “I do not hesitate to 
affirm tint the fresh air treatment is the most valuable contribution that 
has been mndo for the treatment of pneumonia ” The experienced are 
readj to verify tho truth of roroliheimers emphatic statement 

Modern hospitils are built to supph the need of infection requiring 
tho open air treatment Most hospitals ha\c cither a room or a ward 
which can be easily transfomieil to meet the needs of the pneumonic, 
while the home, lioucaer humble has a room or space which will permit 
of the treatment cither b\ improvising the window tent, easily accom 
phshed the removal of window sash, or such other modifications of the 
surroundings as are necci><»arv 

If the patient is treated in the open air, it is quite important that 
arrangements bo made so that tho bed can be moved into a warm place 
when the patient is examined, tho bed clothing clnnged, or for any 
reason exposure is necessary Everv effort should be made to Ucp 
the patiLiit’s bodv warm, and it is important to remember that not only 
18 covering necc«sar\ but also sufficient blankets to cover the mattress 
should bo provided, in order that tho heat may not bu lost by ruhation 
dovvnward An important point to bo remembered m outdoor care of 
patients is that the nurses should bo cautioned to wear sufficient clothing 
to guard against cold It is not necessary to expose the nur«e fo undue 
risk m order to aid in the recovery of the patient 

Once the patient has been brought under the tonic and cxliilnrating 
effect of the pure, fresh air he is a convert, unless robbed of conscious 
ncbs By the givin^, of frCbh air vitality is sustained or strengthened, 
the work of the heart is reibiccd, that organ gets more sleep bceaii o its 
periods of rest arc prolonged, the patient breatlies slower The effects 
aro promptly apparent, and, in maii^ ca*=c3, even in nleoholics whom we 
hare treited in oiir hospital services, the delirium was reduced, sleep 
was increased and restful The influence on temperature is favorable, 
wbilo tbt. cough IS lessened Blood pressure is heightened bv exposure 
to the open air At Bellevue Hospital (Meara) it has boon noted that 
there was a n«e of 10 to 20 mm Hg promptlv after removal to the 
open air, which was as promptly lost after a Inlf hour m the ward, 
though the latter was viell ventilated The rise returned on return to 
the open air It was further noted that tho rise was more jnirked 
when the temperature of the inspired air was low I hare had similar ex 
penences m mj hospital service and private practice Less medtctne ts 
needed and Nattire ts assisted tn her ovn effort to sate life uJien the 
patient t« tn the open air The lower the temperature the greater is the 
tonic effect of the inspired air Brannan, who, as trustee of four oi 
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jnitic spirits of ammonia anil compound spirits of lavender if this is 
not at hand a cup of liot tea or coffee imII be found efficient During 
the initial chill the hot mustard foot bith adds grcitlj to the patient’s 
comfort, and cuts the dull short This should he given with the patient 
m bed and need not Ji«turb him 

Pam and Cough — Enrli m the di eise the pUuritie pain and cough 
are annoMng wnth more or leas mnl use headadie, and mjalgxa Under 
the e conditions 03 {}/_ gr ) eoitia pfio^phate subcutaneously admin 
istertd with G (10 gr ) aspinn may bo giaeu These remedies may be 
repeated m two hours If the pains ore not relieved Oj. (1/b gr ) mor 
phia «iilpliate may bo given hypwlermicallv the codeia will, however, 
prove sufficient in many eases Added relief is given by strapping the 
affected aide cairving the adhesive plaster well beyond the median line 
in front and behind, overlapping the»o to give added strength As much 
relief to pain may usuallv ho oht lined bv using a tight bindtr about the 
chest If pro{H.rly applied it will reniim in place With the binder 
there is less danger of irritating the skin than with the use- of adhesive 
plaster ilany female pitionts complain bitterly of abdominal pam 
due to straining of tlio nhdojiimal muscles from coughing Here agiin a 
firm binder gives great relief Prompt relief often follows the use of 
the ice-bag or the compound mustard liniment 8 gm (5ij) the latter 
18 poured on absorbent cotton, held against the painful side by means 
of the bandage during fifteen to twentv minutes, this docs not blister, 
it reddens the skin, and acts as a powerful countcrimtant The apphea 
tion of large flia«ced poultices to the chest frequently gives complete 
relief from the pain In all places where local applications are made 
catcful attention should be paid to the condition of the akin During 
tho following twelve to twenty four hours pain is best controlled by either 
morphia m small do&ca or from ten to fifteen drops of tho tincture of 
opium and ipecac given every three four, or five hours according to 
tho urgency of the symptoms The addition of the ipcoic is helpful 
In children small doses of tincture of opium and ipecic ( 06 to 12 one 
to two drops) according to tin. age of the patient, will prove of great 
value while the effect on the general condition of the patient, and 
as«ociatccl svmptoms m the adult and in the child is usually favorable 
The relief of pain accomplishes scytral important objects it promotes 
evpcctontion, relieves congestion assists the pulmonarv circulation, ea es 
respiration, relieves depression and rests the patient With involve 
ment of the lower lobes, pain is not infrequently referred to the abdomen, 
and the physician should always he on hia guard agamat mistaking such 
a. pneumonia y\ilh aldominnl pam for an vculo alxlominal condition as 
appendicitis It is not impossihle that both conditions may he present at 
the saint time as in one caso seen by the yvriter, though, of course, this 
must ho extremely rare 
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neither fenther pillows nor such covers shonltl he nllo^\C(l The hair 
pillow IS preferable Combination amts make examination difficult, tho 
old fnsliioncd mglitdicss, tlun, kept from wrinkling, is most comfortable, 
and makes it cas^ for the attendant to watch the ahdomi-n and thorax 
without grcatl} disturbing the piticnt 

Hxamination of Patients — Tlio pitient should lie given a tlioroiigli 
physical examination on the first, second, and third ihvs of tho disease, 
the extent and location of the consolidation once cleared, it is useless and 
injurious to move the patient from side to side, or worse to rni«e liiia 
m bed for further examination Host important is the tliorough examina 
tiou of tlio heart atid pulse ns well ns the cxtrcmitifs TIic abdomen 
and bladder slionld bo carefully examiiiod for evidence of distention at 
each visit If after the third and until the «!evcnth day the posterior 
thoracic regions demand examination, tin. flat plioneiuloscope mav K 
used or, if necos«ar\, the position may be changed by the “draw sheet’ 
without the patient’s elTort 

Tho femfteraliire of all pneumonics should le lalen ta the reslum' 
Hcspirnton cinhirnssmcnt is men iscd l>v the holding of tlio tlicrmom 
cter under the tongiic this is pirticularlv true in the later stages of tho 
disease The raisin^ of patients in hospitals for examination bj medical 
students ill sections is unnecessary ami injurions! A single demonstra 
tion of percussion may bo given b) the teiclicr, after which the patient, 
remaining on Ins back, mav bo drawn to either side of the bed for mediate 
or intermediate nnscultation, (he studj of voice sound, fremitus etc. 
Judgment tempered witli Immanitv cn the port of tlie teacher and stu 
dent will bo uoodod to conserve the strength and resistance of these 
patients 

Care of Body — Tho average case docs not require tubbing or packs, 
but should be kept clean and comfortable by surface bathing with warm 
vrater, under covers morning and night If there is excessive perspira 
tion, cloths dampened with alcohol mav lie used, then rough towels for 
surface friction, all without exposure of tho patient The use of car- 
Isolated talcum powder to all folds and often to the surfaces adds raaterinllj 
to the general comfort The tee cap frequently relieves hcadiclie without 
tho addition of medicine The irxtremitics of those patients should 
bo kept warm, for this purpose hotwater bags or bottles well covered 
to prevent burning, or an electrotherm, mav be used The mouth, bps 
and nares oliould bt carefully cleansed and albolene frequently applied to 
prevent drvness and cracking The healing of herpes may be hastened 
by tho application of spirits of camphor, followed by albolene or bone 
ointment 

Chill — If the physician is called during tho rhtll (this docs not often 
happen), ho should suirouiid the patient with Lot bottles or water bags 
and mav give a goblet full of hot water witli thirtv drops each of aro- 
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Fel bons 
Turpentine 
Asafetida 
Soapsuds 

Iliis IS retained as long as possible and followed in one liour by soapsuds 
enema Care must be talen howcrer not to unduly eybaiist the patient 
by too frequent and persistent use of 1a^;e enemas 

Occasionally all these methods bring little relief and in such cases 
temporary improvement may follow the uso of pituitnn given intramus 
tularh mice doses 

Delirium — The delirium of the average ease nonaJcoholtc is easih 
managed by occasional doses of codcia or morphia It does not require 
a large doso of morphia to quiet the patient often small doses suffice 
and produce narcosis out of proportion to the size of the do e given, 
the sleep is likely to be profound In tlie delinum ond unrest of cases 
in the terminal stage the timely uso of morphia is often Jife-saving In 
occasional cases, where morphia is not tolcrate<l veronal tnonal, luminal, 
nr medinal may be tried Cerebral svmptoms are an expression of under 
hiug infection often pneumocoecic meningitis witli the appearance of 
these symptoms wo consider among causative factors the changed body 
temperature the heart condition, respiratory embarrassment and we 
are not to o-vcrlook the possibilitv of ilcobol as a factor in eases where 
its habitual uso was unsuspected In sucli cases it is often wise to gne 
16 to 30 cc of whisky everv two to four hours where this is not dis 
tasteful to the patient With the fir«t appearance of symptoms of 
delirium tremens 0 6 gm of veronal should be given in the early afternoon 
repeating after four hours if necesaara If this does not suffice to quiet 
the patient the use of paroldebyd in 10 to 20 ce do es by mouth or 
<i0 c c by rectum has been found safe aud cfitcacious In very sea ere cases 
it mav be necessary to use hyoscin but this drug should be empbyed 
with the greatest care, and its uso limited to the occasional most extreme 
case 

Diet 

The problem of the feeding of pneumonics because of the limited 
course of the disease is not so complicated as it is in the infections of 
longer duration It is important to protect the patient without o\ei^ 
taxing the organs of digestion and circulation The already enleebled 
and overtaxed heart should not be called upon to perform unnecessary 
effort m the process of digestion 

There is a lowered nutritive activity during the development and 
progress of the disea e there is also a lowering of the functional ability 
of the organs of digestion to perform the usual amount of work , and to 
these factors wo must add the waning power m the oxygenating capacity 
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Gastro intestinal Tract — all ca‘*cs of pneumonia it is wise at the 
verj beginning to emptj tlio gastro intestinal tract thoroiiglih, and through 
out the eoiirse of tJic disease to Lc^r in inind tJio effect of an oierfull oi 
dilated stomach Innetue intestines add to existing obstniction, also 
to rcspiratorj tmbirrn»''ine»t and cardiac nstlionn lloweier onl> mild 
cntharties slionld bo used, ns milk of magnesia, cnscira or plienolplithalein 
A daih mormUj, soapsuds enema is usually siiflicieiit to keep the bowels 
dear lUion strong oitlinrfics an. used the patient usually has several 
movements, uliicli nro cxlnnsting, folloncd bv mucli gaseous distention 
and constipation "More piticnts suffer from distention in pneumonia 
from the improper u«c of cntliarties than from tho toTcniin of the disease 
The fluid intake should bo carefully measured About 3,000 cc of 
fluid should bo ingested diil\ If plain water is especially distasteful, 
Vichv, orangeade, Icmoinde, or wcik tea or coffee maj be substituted 
In rirc instmccs pneumonia is actompmied by persistent voniitmi, 
for tho hrst few days of the disease If gufRcient fluid unnot U 
taken by moutli, 4 to G ounces of water maj bo given b^ rectum every 
four hours If fluid cannot be rotimoil and absorbed m this way 
liypodcrmoclvses of normal salt solution should be resorted to 

HiB urinary output should bo carefully noted for each twenty four 
hours An abundant secretion of uriiio js an 0X0011001 prognostic sign 
Small amounts of bicarhonjlo of soda may be ji«ed to counteract the mild 
degree of aeidoais tint somctmies occurs in pneumonia If ^oila is to 
he used over a week s tim<^ determinations of tlio alkaline reserve of the 
blood should be made Lven eases that excrete a weaklv ncul or neutral 
urine, as determined by litmus, may develop on all alosis and general 
edema This is especially so where chronic ncphntis and hipertcnsion 
JS present. 

Abdominal Distention — ^Tliis symptom is iisuallv, but not alwava 
an index of tho patient’s intoxication Mhen it becomes marked it mnv 
very seriously interfere with thi circulation and respi’-atorv movements 
Its development should he vigoioush comhilod and tins can best ho dene 
hv very careful watching and proper trcitmcnt carried out while the con 
dition is atill slight in degree Pilpution of the alxloraon is fully is 
portant as percussion of the elitst in tho routine physical examination 
With the slightest sign of distention the diet should bo restricted and 
milk and fruit juices discontinued In the mild ease peristalsis should be 
stimulated by the u«e of glycerin auppo'Jitories "Uhere this is ineffectual 
turpentine stupes should bi, applied They may be applied as rapidly as 
needed for twenty minutes, then omitted for twenty minutes and again 
icpcited The insertion ot a rectal tnlie often aids m tho expulsion of 
gas It IS advisable to allow tie rectal tub© to remain for some time 
At the Prcsbvtcrian Ilospitil, Now ^ork, the following enema is 
frequently given with excellent result^ It consists of a mixture of 
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nonnallr llilk may l>o pn-J>gtated dilnfcd witli Vichy, seltzer, or 
lirnciiatcr, adJed ui nceortlince 'with the taatc Jiul requirements of the 
ca«c Rubner Ins shown that 1 liter (1 quart) of milk eontims 700 
calories Ihe iveragc milk sold in onr cities probablj gives C40 calories 
ta the quart (Mcira), or 20 calories per onucc Ve cannot therefore 
depend on milk alone to nourish the putnmcnic as the amount ot the 
liquid nqmred to gne tho needed calories (2 400 to S OOO) would be 
out of proportion to tho pilitnts dit,c tivc ability thLrefort cream 
barley iigar sn^^ar of milk ntt water or oatmeal maj be added 
and the«e aro usually well borne ^atei ice icc cream cup custards, 
onngc jnicc with or 'without whipp<«l ilbuiucii lemonade grapefruit, 
f^rapes kuimi s, Jnatzoon, zonlnk ind often buttermilk art enjojed and 
pironiptl^ dige ted , ycgotjblo8oui>s ire |)emii8Sibit 

Coffee — The uengi idult is stimul U«d ly aenp of toffee ortcagiten 
Uirite daily In the late stages of the disease strong coffee per o«, and 
at times per tesetum, doey jeomin s trynec 

Alcohol -—The u«c of alcohol m piieiitnmia is not usually essential 
though small amounts offer an added number ot calories in easily 
assimilable form 

If It IS made clear that lu (be individual case the prescribed diet 
viithout nltohol is insufficient to meet the calorie requirement or if 
there are other indications then aWholic prepirations, as heat producing, 
foods, should bo iddetl Alcohol is not netc« ary m all casts but tho 
cxpincnccd know that there are cases m winch it is ab olutely indicated 
Pnciimunica show great tolerance for alcohol and it is in all probability 
used as a food as well as a stimulant The individual case offers its 
own indications and these roust be reported by the cautious nurse and 
interpreted bv the discreet physician Diluted alcohol whisky brandy 
tokaj wine and champ i^ne offer i seketion from which choice may be 
made 

If proteid animal food incrtaijca intestinal fermentation, or if by it 
a culture medium in which bacteria proliferate is supplied to the detn 
ment of the patient as is shown b> discomfort a change will In? needed 
and ve^jCtihle broths, already suggested may be substituted these added 
to alcoholic preparations mav oceisioiially bridge the patient over the 
critical period Owing to (he greater ease of digestion and the hip,hcr 
nutritive value of the inimal cliss tins class is more frequently called 
into service thin is tho vijetable class alone Owin,, to lovvtr nutritive 
and higher caloric value and antibacterial influencLs the vegetable class 
tan often lie utilized to greater advantage (Potter) Potter further 
tmplnaizi.s the fact that judgment and skill must be e'terci«ed in 
changing from one da s to (In other Ust nutritive activity lx allowed 
to fall to ton low- an ebb and the heart muscle he starved to death Al 
cohohe subjects demand dfeoliol during the aetiie penod of (he disease 
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of the &\ item due to a blochmp out of \ pirt of the air spice hj tbe 
puhiiomn inflammation” (Potter) 

Wolf ami I imbtrt in their stndi of protein metiholism in pneumonia 
reiclicd the follow ins; concUtaions ‘Ciscs of milder tj-pc show a «maller 
loss m nitrogen and sulphur thin do tho&e of a more scierc gride The 
dail\ los3 m nitrogen on a dut adequate to protect a rc«ting imliridiial 
from nitrogen loss mn^ bo from 20 to 25 gm 

‘During the period of li'perpircTiu excessive amounts of creatinin 
are chminitcd This is followed during convalescence by a subnormal 
excretion of crcatinin, this js tahin to mdicite the endeavor on the put 
of the organism to repair tho los os sustained during the height of the 
toxemii ” Largo amounts of creatiuin are excreted in tlic «c\orir pneu 
monins M olf and 7 nmliert found that this loss is «ccn pirtieiilirly dur- 
ing the time of the greatest nitrogen loss During com ilo«cence ercatinm 
dinppeara from the urine 'During In perpj rcxi i, especially m cans 
severely toxic in tipc, unusually high amounts of undetermined nitroBVii 
are excreted In «ome ciscs over 5 gm of nitrogen denied from unia 
vcatigatcd substances arc found in the urine ' The o experimenters 
found that sulphur excretion runs pnrnllel with tliat of nitrogen, md 
CISCS which progress unfiionhlv seem to show an excessive destnietion 


of protein containing much sulphur 

The available diet should lie ilmost cntireh liquid in clnnctcr, it 
should be light should not excite C 0 Uj,h in swallow in^ nor should it ever 
be given in sufficient quantity to eiuso marhed distention of the stoin 
ach An abundant and free supply of uaier is the first requisite m 
every ease Small quantities of food giica at relatively short lutervOs 
are preferable The deroinds of the patient mengo between 2,400 ana 
3,000 calories per diera Tlio aim should include the raising of ‘the 
mtahe and utilintion of protcid ontcrnl is iiearh up to or i little 
yoiid the normal standpoint is po«sihlc” (Potter) The total of food 


given should include from C5 lo 95 gm of protcid per diem 

Milk, eggs broths purees, liquid ccreds, and fruit acids, avith the 
addition of alcohol where spteihc indicitioiis justify its ii^e, will m the 


majority of cases meet all indications for diet 

In administering tntfK it is absolutch necessary to know avlicflicr 
the stomach is able to digest it without holding it in large curds to irri 
tate and add to the danger of the diacj<>e I haae seen patients whose 
respirations and pul e were promptiv incroa'scd after tal iiig, raw mil , 
avho were able to digest the milk when acidulated after the method o 
Kudisch, which includes diluted hvdrocldoric acid 1 part, 250 parts 
water, and 500 parts milk In practice Vi teaspoonful of dilute hydro 
chloric acid in 1 pint of water is slowly poured into 1 quart of raw 
milk and brought to a boil with constant stirnn^ Tins method makee 
the milk palatable to manv, and for these, more rcadih digested than 
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nomallr llilk may Lo prciligested diluted with Vichy, <!eltzer, or 
limewatcr added lu accordance with the ta<ste and requirements of the 
case Riihncr has shown that 1 liter (1 quart) ot milk contains 700 
calorie^ The aitrage milk sold m our cities probablv giaes 640 calories 
to tliL quart (Jleara), or 20 calories per ounce We cannot, therefore, 
depend on imlk alone to nourisli the pneumonic as the amount of the 
liquid required to give the iieeiled calorics (2 400 to 3 000) would be 
out of proportion to the piticut’s digestive abiiit% therefore cream, 
hirleT, ^Upir, sugar of milk ricc water ir oatmcil mu bo added 
and fho«t are usually well Lome Vateruc icc crtini cup custards, 
orange ]mce with or without whippeil ulbiimcii lemonade gripefruit, 
grapes koumiss matzonii, zoolak and often buttermilk arc enjojed and 
promptly dige tid, vegetable soups arc pcmiispsiblt 

Coffee — Tho iverage adult is «fimul itcd hv a cup of coffer or tea given 
thrice daih lu tho late stages of the disease strong coffee per os and 
at times I cr rectum Jxis yeoman s ecrsiee 

Alcohol — Tho use of alcohol in pneumonia is not usinllv es ential 
though small amounts offer an added number of calorics in easily 
assimilable form 

If it IS made clear that in the indiMdual case the piescnbed diet 
without alohol is insufficient to meet the caloric requirement or if 
there are other indications tlun alcoholic preparations as heit producing 
fooh, should be addetl Alcohol is not neeessirv in all cases but the 
experienced know that there are ciscs in winch it is absolutely indicated 
Pneumonits show great tolerance for alcohol an<l it i« in ill probability 
usid as a food as well is a stimniint The indiiidual case offers its 
own indications ind these mnst ho rcportcil h> the cautious nurse and 
interpreted by the discreet phasician Diluted ilcohol whisky, brandy 
toka\ wino and ehampapiic offer i selection from wliieli choice may be 
made 

If proteid animal food increases intestinal fermentation or if by it 
a culture medium in winch bacteria proliferate is supplied to the dctri 
ment of the jiatient, as js shown b\ discomfort a change will be nectled 
and ie,,etable broths, alreidy sii,^cated may be substitutid these added 
to akohohe preparations rai\ occasionally bridge the patient over the 
ontieal period Owing to the pp^ter ease of dij,cstion and the higher 
nutritive value of the animal cliso, this class is more frequently called 
uito senict than is the vegetable class alone Owing to lower nntritiie 
and higher caloric value ind antibacterial influences the vegetible class 
often lie utilized to greater advantage (Potter) Potter further 
emphasizes the fact that judgment and skill mu t bo exercised in 
j from one cla s to the other It t nntntive activity be allowed 

^ low an ebb and the heart muscle bo starved to death ’ Al 

® 'c suhjict^ demand aJeohol during ihe aehie period of the disease 
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Witliont It -no often face coMapw Ffferrcsccnt dnnks sliould be cau 
tioush used, fresh cold -water or jce pills are preferable To quench 
thirst orange juice, rispherry Ainegir with water, diluted phosphoric 
acid with s^nip of rasphoirv, the latter so much used in Gcrmani, may 
sene this purpose Duriii„ convalescence ripe fruits are grateful, as 
are vegetable pimes, calfs foot jelly, omelet, and jimkct Let the re- 
turn to a liberal diet bo postponed until the fever has subsided and the 
patient is on the road to recOverj 

lIVOnOTIftRAPT 

The feier of pneumonia is one of Nature’s provisions to destroy the 
pneumococcus, at the same time it is likely to Ixj an expression of the 
virulence of the toxemia As a rule, the temperature in pneumonia 
does not call for active interference Thi pneumococcus cannot long 
thrive in a temperature of 104*’ h Cases with high temptntiiro from 
the beginning, in which ihero is a freo end frank development of the 
disease, often run a sliortcr course and arc more likely to terminate in 
crisis than are those m which the temperature is low, gradually rises, 
without the tvpieal picture of the ‘ honest pneumonia ” High temperature 
with marked remission during even a limited period duly requires no 
antipyretic treatment, as a nile Fever persistently above 104® to 106® F 
demands attention both in diildren and adults A convenient order 
IS for an alcohol spongo hath every four hours if the temperature is above 
102 5® F Sponges should ho discontinued, however, if they prove 
disagreeable to the patient Higher temperatures are not often en 
countered when present, they require Lydrotbcrapeutic measures as 
the safest method of treatment, if there aro no contra mdicationx With 
high tempenturcs there arc often evidences of heart weakness, which 
influence us materially m the selection of the method of overcoming 
hvperpyrexia Cold is not well homo in the prcvcnce of heart weak 
ne 3 Often the hot sponge hatli under covers, one extremity after the 
other, with cold to the licad, mluces temperature without causing 
fatigue or shock This melliod la particularly viluable m the pneiiinoina 
of early life and with patients who arc restless and who show increasing 
heart vveakne«3 

Ice and cold locally applied ‘exert an undeniable temperature effect 
on the deeper structures” (Schwembuig) fechweinburg claims a lower- 
ing of tempeiatnro when lec is placed on the surface lleasurements 
were taken in the mouth, vagina the bowel, and pleural cavity to prove 
the contention Cold to the thorax and to the head in pneumonia 
docs positivelv affect the hevt rtgulxting centers, and should be used m 
well selected cases There is often a prompt response m the mitigation 
of symptoms referable to the ctotral nervous svstem The patien 
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besides having less pain is quieter nnd less irritable The Leiter coil 
has frequently proved an agreeable substitute for the ice-bag la the 
scry young and verv old cold localK should not be used in these cases 
heat 18 preferable Whenever ice-hags are used one of these should 
he applied over the consolidated area 

Rubbing the surface with ite with proper stimulation his occasionally 
relieved Iijpcrpvrevia in desperate cases Ice-bigs should be removed 
whenever temperiture is within the limit of 8atet> unless they are needei 
to relieve pain 

Immersion into the cold bath ^ould remain untried if other methods 
are efficacious or if, in the presence of high temperature, the pulse re- 
mains good and there are no evidences of more than the ordinary wear 
from the fever When the patient «hows evidence* oi pulmonary edema, 
increasing heart weakness, cyanosis or jd approach to it or labored res 
piratiou m spite of high temperature the mdications referable to the 
heart must he first met and these do not often include or allow the full 
bath in. the average case There are many factors to be considered be- 
fore using the full cold bath m pneumonia which require quick judgment 
The profession is agreed that tubbing in pneumonia is not followed hr 
the average good results obtained with the same treatment m typhoid 
fever The Germans use the full hath ofteuer in the treatment of pneu 
monia than do the Americans The cold lath with effusion gamed a 
firm hold in Germany after tlie appearance of von Jurgonsen s article 
many ycirs ago Liel* rmcistcr s treatment includes cold baths (70 to 
80 I ) in the beginning, 8^ F toward tlie end ot the febrile period 
These are of ten minutes duration and aie given when the temperature 
of the patient is 104® F or above hclweeii 7PM and 7 \ JI Lieber 
meiater gave no baths dunng the davtime, but cold sponging, and by this 
method reduced his hospital mortality to 1C ^ per cent 

Fxppriences in this country have not led the profession to follow 
the routine use of tub baths in the treatment of pneumoni.i. Baths are 
not only useless but injurious if the disease is progressing favorably 
Strumpell s ststement that almost every bath has some disagreeable 
feature is justified 

Preexisting, heart lesion, myocardial degeneration or coronary dis 
case offer positive contra indications to the use of the bath m pneumonia 

The blanket pack (Eellogg) followed by the cold mitten friction 
occasionally answers every purpose In the asthenic type oi the disea«e 
the wet sheet otten produces sleep m the midst of active delirium 

In my hospital service and private practice I have usually decided 
in favor of cold sponging with the u*e of cold compresses or ice bags 
to tho thorax and Lave rarely been disappointed patients have not revolted 
as they invariably do when immerseil Cold to the skin stimulates sensory 
nerve endings to tho general circailahon and to the vasomotor nerves of 
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the pulmonnrj vessels it is a powerful etiniulint, al«o to tho respiratory 
center and to the cerebrum , m fact, the tot il efTctt on the nervous system 
has usnallj been salutary For tlic geneml practitioner in the average 
cases tho cold sponge and toM compress or ice-bi^jS properlv applied 
offer more than any otlicr hydrotlicrapeutic measure, and with less danger 
and mconvcmcneo to the pitient 

There are many cases in 11111611 Leit does more than cold, and we are 
not surprised to find, considering our own cTpencnccs, that Ortner be- 
came a convert to the use of the liot hath m the treatment of pneumo- 
nia He recommends that it he used earh for the purpose of eiicourag 
mg pcrspiritton, Lclieim^, that (oviiis are thus eliminated The effect is 
increased by the drinking of laige qiinntities of lluul In the malignant 
types of toxemia Ortner recommends the hot hith with intravenous saline 
injection In this be was anticipatcsl liy Henry ycirs ago During the 
cold season, when pneumonia prevails, if tho opcimr treatment or 
an approach to it is earned out, liydroUiernpi will not often be re- 
quired, during tho heated term when wc sco Jess of the disease occa 
sional cases may demand it 


Mewcivai Tbe^tstevt 

While this article considers in detail the treatment of the many m 
dications which are present during the tonrse of pnoumonin, and suggests 
tho use of a varieti of remedus from which choici ma\ be made to meet 
the«e, there will bo, in the pnctice of crer\ rttional therapeutist, many 
cases in which he will be able to pilot his patient to rocoverv "ith a 
minimum of medicine In most cases auffieunt digitalis to digitalize 
the heart muscle caffem sodium benzoate to stimulate the respiratory 
center, and codem to control cough and pam will be all the medication 
required 

Qmmn and Its Salts — The enormous do-sis of quinm given b> fbe 
Germans thirty years ago oro no longer used At the present time, 
prompted by the experiences of Petzold, Henry, and Solomon Solis 
Cohen, the qmmn and urea hydrochland is rapidly gaining a place for 
itself in the therapy of pneumonia Cohen has recently called the at 
tention of the profession to the use of this double salt of quinin its 
was prompted by Gailbraiths use of quimn in large doses (Itlf ) 
Cohen uses the most active salt, quinm and urea hidrochlorid as a 
vised by Petzold for malaria, hvpodermically, in Jus hospital service 
As a rule, from 6 to 10 gm (90 to 150 gr ) an? given in divided doses m 
from forty eight to sixty hours Tho initial dose is from 1 to 1 C gni 
(1^ to 25 gr ), followed in three or four houri> bv a second injection in 
perhaps by ft third and more, according to tho effect and urgency of t ® 
symptoms Following the use of tho rmnedy there is no cinchonism, n* 
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spito of tlie fact that smaller doses 0 3 to 0 6 gm (5 to 10 gr ), ire given 
by the mouth for several days after the u o of the remedy h\podermi 
callv 

The temperature and pul e fall gradually and proportionately , the 
re«piration more rapulH , there is i tendency to restoration of the 
normal pulse-respiration ratio Blood pressure is cither unchanged or 
increased Cohen says ‘ The complete clinic il picture so far is regards 
tho rational syauptoms (objective and subjective) is thus fivorabh 
changed Pitients arc mon- comfortable alter tho injections, pulse is 
full and Btrotig, respiration ea8> cough la maternllv relieved, delirium 
favorably influenced L>si3 between the fifth and eleventh diy was 
found in the majority of cases, there was no crisis Phjsttil signs 
are uninfluenced The invasion of new areas again demands recourse 
to the injections Empyema a\ is not prciented The most striking im 
proToment iti respiratory symptoms eardiic vigor holdin^ and im 
provement of blood pressure leil to the logical infertiice that the results 
are chemical and antitovic Cohen s mortahtv does not exceed 10 
per cent There are no bad results attributable to the drug The use 
of the double quinm alt does not exclude the administration of other 
ruuedits to meet indications and should be followed by the tincture ot 
feme elilond Colion savs I would not like to be called to treat pneu 
inonia without this important resource at hand Pctzold considers the 
Uso of quinin hvpoileritiicinv as a specific and considers it the most 
valuable of the recent contributions to the treatment of pneumonia ITt 
uses quinin hydroelilonte Henrv subscribes enthusiastically to the 
quinm injection treatment for pneumonia using hydroclilorosulphate 
of quinin because of its greater solubility 

The double salt of qniiiin and urea livdrochtorid is soluble in water, 
a 50 per cent solution in sterilized water is most convenient Of tbis 
solution from 1 to 2 gm (1^ to 30 drops) may bo administered hypo- 
dermicalh, followed by a second injection in from three to four hours, 
or, as Cohen su^oests perhaps by a third and even fourth injection at 
some tune wnthiu the first twenty four hours according to re‘«ults On 
the second day this plan of treatment is repeated, and on the third if 
necessary Prom C to 10 gm (90 to laO gr ) are given m from 
forty eight to iixty hours after this time smaller doses 3 to 0 gm (5 
to 10 gr') may be given daily by the mouth for several davs It is aviso 
to follow Cohen’s directions which are as follows The syringe is filled 
with a 50 per cent solution of the qnmin and urea salt in sterilized 
avaler and the needle is inserted deeply through the skin previously 
painted avith lodm into a muscle The syringe is emptied thoroughly, so 
that tho solution docs not drop upon the skin when the needle is with 
drawn Tho point of pincture is sealed with loiolorm-collodion No 
had results follow these mjeetionsi made in the manner recommended 
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the pulmonan it 13 1 powerful sfiinuhiit, to the respiratory 

center and to the cerebrum , in f let, tlio total effect on the nervous si stem 
has Usually been salutari Eor the general practitioner m the aierage 
cases the cold sponge and cold compress or ice-bags properly appli^ 
offer more than am other Indrotheripeutic measure, and mth less danger 
and mcouvenienco to the pitient 

There are many cases in which heat does moro than cold, and we are 
not surprised to find, considering our own cvpinence®, that Ortnor be- 
came a convert to the use of the hot bath in the treatratiit of pneumo- 
nia He recommends that it be used oarh for the purpose of encourag 
mg perspiration, believing, that toxins are thus eliminated Iho effect is 
increased by the drinking of large quantities of fluid In the maliginut 
types of toxemia Ortner recommends the hot bath with intravenous saline 
injection In this ho was anticipated by Henry years ago During the 
cold sea'ion, when pneumonia prevails if the open air treatment or 
an approach to it is earned out, hydrotberapi will not often be re- 
quired, during the heated term ivlieii wo sco Jess of the disease oeta 
sional cases may demand it 

Medicinal Treatment 

While this article considers in detail the treatment of the many in 
dications which an. present during the eour«e of pneumonia, and suggests 
the use of a lanet' of remedies from Minch choict iniy be mule to meet 
thc«e, there will be, in the practice of cron rationd thcripoutist, many 
cases in which he will bo able to pilot his patient to rccoien with a 
minimum of medicine In most cosCs siifBcieiit digitalis to digitalis® 
the heart muscle, caffein sodium benzoate to stimulate the respiratory 
center, and codein to control cough and pam will be all the medication 
required 

Qumm and Its Salts — Tho enormous doj>c3 of qiiinm given by the 
Germans thirty years ago ire no longer used At the present time, 
prompted by the experienets of Petzold, Henry, and Solomon Sobs 
Cohen, the quintn and urea hydrochlond is rapidly ^aming a pi ice for 
itself in the therapy of pneumonia Cohen Ins recently cilied the at 
tention of the profession to the uie of this double salt of quinm H® 
was prompted by Gailbraitbs use of quuiiii m lirgt do'ses (1904j 
Coben uses the most active salt, quiniii and urea h\drocblorid as a 
n«ed by Petzold for malaria, hypodermically, in his hospital service 
As a rule, from 6 to 10 gm (90 to 150 gr ) are given m divided doses m 
from forty eight to sixty hours Tho initial dooe is from 1 to 1 6 gm 
(15 to 25 gr ), followed in three or fonr hours br a second injection an 
perhaps by a. third and more, according to the effect and urgency of t © 
symptoms Following the use of the remedy there is no cinchonism, m 
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spite of the fact that smaller do es, 0 3 to 0 fi gm. (5 to 10 gr ) are given 
by the month for several daja after the use of the remedv hypodermi 
cally 

The temperature and puls© fill gradually and proportionately, the 
respiration more rapidh there is a tendency to restoration of the 
normal piilse-respirition ratio Blood pressure is cither unchinged or 
incrca«ed Cohen sajs “The complete clmicil picture so far as regards 
the rational sjTnptoms (ohjcctne and subjcctuc) is thus fmoriblv 
changed’ Patients art more comfortable after the injections pnlse is 
full and strong respiration eisv cough is raatemllj relieved delirium 
favorably influenced Lysis between the fifth and eleventh dav was 
found in the majontv of cn cs there was no crisis Ilivsital signs 
are uninfluenced The invasion of new are is again demands retour e 
to the injections Empjenia wvs not prevented The most striking im 
provement m respiratory symptoms cardiac vigor holding and im 
provement of blood pressure led to the logical inftrence that the results 
aro chemical and antitoxic Cohen s mortality does not evcecd 10 
per cent There are no bid results attributable to the drug The uso 
of the double quinm silt does not cvclnde the idministrotion of other 
Tcmedir^ to meet indications, and should bo follovnd hv the tincture ol 
feme chlonJ Cohen savs I would not like to be called to treat piieu 
luoma without this important rewnirce it hind ' I etzold considers the 
use of quinin byjwdcrmicany as a specific and considers it the most 
valuable of the recent contributions to the treatment of pneumonia He 
usfs quinm hydrochlontc Henry snbscnbf> enthusiastically to the 
qUinin injection treatment for pneumonia, using hydrochlorosulphite 
of quinin because of its grtatcr solubihtv 

Th<» double salt of quinm and urea livdrochlond is soluble in water 
a 50 per cent solution in sterilized water is most convenient Of this 
olution from 1 to 2 gm (15 to 30 drops) miy bo administered hypo* 
dcnmcallv followed by a second injection in from three to four hours 
or, as Cohen suggests perhaps br a third uid even fourth injection at 
some time within the first twenty four hours according to lesults On 
the second day this plan of treatment is repeated iiid on the third if 
necessary Prom 6 to 10 gm (90 to 150 gr) are given in from 
forty-cipht to sivty hours after this time smaller doses 3 to 6 gm (5 
^ he givtn daily by the mouth for several days It is wise 
to olljw Cohen s directions which are as follows The syringe is filled 
wit a oO per cent solution of the quinm and urea salt m sterilized 
water, and tho needle is instrte*! deeply through the «kin previously 
painted with todin into a muscle The syringe is emptied thoroughly so 

at the solution does not drop upon the skin when the needle is with 
rawn The point of punctun, is sealed with iodoform-collodion No 
^ results follow tlie«e injections mad© m the manner recommended 
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Caffein — Caffem 'should bo pven in the eirly dajs of the di Lasi* 
onlj m small amounts It sliouM bo administered m the form of coffee 
or tea, three or four cups a day It is a convenient niy to increase 
the patient’s fluid intake and it promotes a sense of ucll being The 
diuretic action of caffcin lessens to some extent the to-^emia A large 
amount of caffcin in the oarlj sta^s of tho diseaso is not indicated, as 
it frequently increases neraons irritability and insomnia 

When respirations begin to mcrew in tho later days of the disease, 
the dosage should bo increased, for caffem is the bos.t respiratory stimulant 
one has Here caffcin sodium benzoate hypoderraiealK in doses of 
0 25 gm (3yi gr ) every four to six hours la most efficacious 

All hypodermic medication, especially with women, should bo giTCn 
in the thighs Tor not infrequently in screrc cases of pneumonia uith 
bacteremia pnoumocoecus abscossts develop at tho site of injection of even 
non irritating drugs These abscesses on healing often leave disfiguring 
scars 

Camphor —Seibert of How “iork (l‘>09) insisted that 20 per cent 
cam\>horated stenle oil should bt injected in large do«os ns soon after 
the initial chill as po«sible KccontK ho has recommended the u«e of 
50 per cent camphor oil The remedy is reptJfed cverv tvrolro hours, 
giving 10 cc (Suss) of the prcpartal oil hypodennically to every 100 
pounds of body weight In cases of bilateral pneumonia and severe 
toxemia, these injections arc repeated every six to eight hours Seibert 
believes that tho camphor destroys tho vitality of the pneumococcus m 
tht blood current and that small dobts aro without effect His resulte 
are encouraging The Germans havo for years used camphor as a routine 
remedy in tho treatment of pncuraonio, more particularly for the weak 
ness of the heart 

Creosote Carbonate — Fivorablc results sometimes follow the use of 
creosote carbonate or creosotal (Van Zindt and W H Thotn«on) Van 
Zandt claims to have reduced tho mortality to 5 per cent by the use 
of creosote carbonate Thomson uses creosotal and reports but 1 death 
m 18 cases, these including 3 double infections and 2 alcoholics, 1 having 
delirium tremens He administered 1 gm (15 gr ) every two hours while 
the patient was awake without bad effect on the kidneys The cases are 
likely to terminate by lysis The dose of creosote carbonate is 45 gm 
(7^ gr ) eveiy three hours for several days, continuing after the tern 
perature is normal for a limited period, othi.r\vise there will be irrcgulir 
rises Sajous treatment consists in the free use of saline solution with 
creosote carbonate from tho very bf^inning, to replace the sodium chlorid 
which IS consumed with abnormal rapidity in pneumonia , normal osmotic 
properties are preserved and undue viscosity prevented The creo«ote 
carbonate “enhances the bactmiolytie and antitoxic power of the blood and 
enables tbe blood to reach the nidus of infection with increased rapidity 
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He gives 0 6 to 1 gm (10 to 15 gr ) in capsule every two or three 
hours 

Guaiacol ~Guaiacol cither for its effect on the lung tension or temper 
atiire, is meatiQne<l to be condenmed When oscd as an antipjietic its 
effect 13 produced at a loss of the patient » resistance The same mav 
be said of piloearpin. 

Tho literature bearing on the value of o^jgen in the treatment of 
pneumonia is contradictor\ Recently howeier, the brilliant yiork of 
Stadie at the Hospital of the Roiletcller Institute has placed our 
knowledge of the action of oxygen in diseisc conditions on a firm 
scientific basis 

According to Stadie ‘the u e of oxjgen as a therapeutic agent is 
rational only yyhen by reason of a disturbed metabolism or an insuffi 
cient supply either local or general, there exists a condition 

of suboxidation There are manv causes of auboxidation but the one 
which interests us here is comnionlj called anoxemia Anoxemia maj 
h( defined as that condition in yvhich the hemoglobin of the blood is less 
saturated with oxjgen than nottnallj 

In considering the passage of oxygen from the arterial blood to tho 
tissues two factors must be recognized normal blood has ayailable 
for tissue re piration about 20 volumes per cent of oxygen (capacitj 
factor) at a tension (intensity factor) ranging from 100 to 0 mm 
Hg The average normal amount of oxygen taken by the tissues from 
the arterial blood is 0 volumes per cent or 30 per cent of tbe total 
capacity The dissociation curve of average human blood (Barcroft 
101-t) shows that yvben the arterial blwd is completely saturated 
tho 6 volumes per cent will be delivered to tlie tissues at a tension 
greater than 3i> mm Hg In other words the amount of oxygen 
ordinarily used is available at this relatively high tension The re> 
maining 16 volumes must be given to the tissues at relativelj low tension 
(leas than 3o mm Hg ) 

If, however the blood in the arteries is only partially for example, 
70 per cent, saturated there arc stiU available for the tissues 14 volumes 
per cent of oxygen This is more than enough for ordinary purposes 
But this oxygen is at a ten ion leas than 35 mm Hg A person with 
this degree of anoxemia is in extreme distress Although the oxygen 
of his blood IS abundant in amount it is available at low pressures 
only, «o that unless it is assumed that the tension at which the oxjgen 
IS available for tissue metabolism is of as much importance as the 
total amount, it is difficult to understand how such a condition of 
anoxemia can be harmful 

In pneumonia tliere frequentlj occurs a condition of anoxemia H bile 
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there J3 no direct cTidonco to show tint this acute ono-^cmn often of 
profound degree, is Innnful, nc^crtlickss it is iistnllj assumed that the 
presence of anoxemia is dangerous In a senes of thirty three pneii 
monia cases (Stadie, 1910) there iiis onh one case aihich rocorered 
in Mhich the arterial uiisatiintioii of the blood was greater than 20 
per cent A high degree of anoxemia in pnciiinomn, then, is accompanied 

a high mortality, and jet it must he distmttlv rememkred that they 
arc not necessanh cause and effect, since the degree of anoxemia aanes 
directh with the seierity of the infection and the extent of the con 
solidation It is possible then that the nitoxcmin is simplv a concomitant 
feature of intense and extensive infections and plaa s no role in the ultnnato 
fatality Not until the relation of function to oxigtii tension is further 
elaborated can it bo definitely said that an anoxemia per se is a factor in 
the f ital outcome 

Since anoxemia is a frequent and often a pronounced symptom of 
pneumonia, a study of the cITicts of oxtgeii upon this tipe of anoxemia 
and upon the course of the pneumonia was lc,^tm and is Jicrc reported 
The anoxemia is due to an iiisiiflicicnt aeration of the blood in its pas 
sage through the lungs As to the mechanism of this deficient aeration 
It 13 usually assumed that tho con«olidUion of part of the lung the 
presence of many small patches of infiltrUion extending from tho mam 
or initial focus, the plugging of many small bronchi, and tho coating 
of the aheoli with exudate and moisture diminisli tho respirators Burfaee 
or hinder the diffusion inward of oxygen This explanation does not 
stand alone and rcccntlv HcaLins (1920) stated that “Tho anoxemia 
occurring in acute lobar pneumonia is the result of the rapid and 
shallow broathiOj, typical of this condition” which purely mechanically 
lessens ventilation of the alveolar spaces In both ci’cs the admmis 
tration of oxvgon would tend to rtlieae tho anoxemia b> greatlv m 
creasing the percentage of oxygen in. tho alveolar air and hence its 
diffusion pressure 

In critically ill cases of pneumonia, then, it is conceivable that 
anoxemia might make serious inroads uiwn tho resistance of the patient 
and hasten the end Certainly experience has shown that cases with 
an arterial unsaturation greater than 20 per cent usnalla proceed to a 
rapid and fatal termination In these cases tlie relief of anoxemia 
might prolong life until the forces of immunity cfjiilJ assert themselves 

Stadie reports lu detail Lis experience with eight cases of pneumonia 
which were treated m an oxygtn charaher which ho devised The chamber 
itself measuretl 10 by 8 by 8 feet and had b total capacitv of 040 cubic 
feet Deaices for the automatic regulatio i of the amount of oxigen m 
the chamber and tbo romovil of carbon dicxid nnd other waste products 
were installed It was possible to admini ter oxygon m this chamber 
for long periods of time under exactly knewn conditions Prolonged 
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inhalation of 0x3 gen. nrying from 40 to CO per cent appeared to he 
ivithoiit harm Oxjgtn admim tered in suitable amounts ciuscd a dis 
appearance of anoxemia and cjanosis except in x few instances where 
there wis marked edema and exttiisiic infiltration of the lungs 

Five cases in which the prognosis was grave recovered Three cases 
died, one of tuberculosis, one with i purumococciis Group 3 infection 
and a third with a pneumonia siipcnnipesed on a chronic pulmonary 
condition 

To Stadie a cases maj be added twro patients from the writer s private 
practice A woman of fortv-eight >ear8, with a Group 1 pneumococcus 
infection on the thirtv fifth daj of her diseise was admitted to the 
Hospital of the Rockefeller Institute for special stiidv The patients 
condition had steidilv become wor«o over a period of fen dajs There was 
no evidence of rf-olntion There was a moileritc amount of sterile fluid 
in both pleural cavities ^eneral edcim annna and rapid sliallow respira 
tions C4 per minute There was maikod cvanosis and moderate delirium 

This patient was treated in the oxvgcn chamber with 40 per cent 
oxvpen for five dijs There was immeiliate improvement The cyanosis 
cleared, respirations fell to 32 per muiute and the edema disappeared 
with the return of normaJ urinarv excretion 

The second case was a young woman of twenty eight jeara with a 
Tcry diffuse bronchopneumonia associated with an atjpicil Group 2 
pneumococcus For eleven divs her condition became steadily worse 
the signs of infiltration of the lungs increased and the cyanosis deepened 
and the respintions rose to oyer OO per minute With 40 per cent 
oxygen the cvanosis and delirnim disappeared ind the patient made a 
good recov cry 

^Yhenever respirations n«© above 40 per minute or become labored, 
oxvgen should be used The especially deyised chamber used bv Stadie 
13 of course not nsualH available The administration of oxygen 
bj Using a funnel suspended above the patient s nose as well as the spatula 
advocated by Jleltzer and vinous masks is disappointing Verj satis- 
factory results however, can be obtamed bj introducing a soft rubber 
catheter propcrlv lubricated into the mres until the tip reaches the naso- 
pharynx The catheter is retained m the nose by a strip of adhesive 
plaster applied to tho cheek A catheter used in this waj does not 
annoy the patient and may be retained for a iieriod of several davs 
Oxjgcn 18 allow etl to bubble through the wash bottle about sixtj to 
one hundred bubbles per minute In this way oxvgcn may be admin 
istered continuously as long as it is indicated 

Oxygen must be freed of chlonn before it becomes safe otherwise 
it irritates the membranes of the air possiges It must pass through a 
wash bottle Uforo it is inhaled Ozone may be added to prevent deten 
oration Saline infusion, with timely venesection or local abstraction 
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there is no direct cridoiiee to show that this acute anotemia, often of 
profound dtgree, is harmful, nevertheless jt is usinll^ assumed that the 
presence of 'ino'cemia is dangerous In a senes of thirtj three pneu 
moma eases (Stadie, 1010) there was onl^ one case a\hicli recovered 
in uhich the arterial unaatiiration of the blood vas greater than 20 
per cent A high degree of anoxemia in pneumomn, then, is accompanied 
bj a high mortality, and jet it must he distinctly remembered tint thev 
are not neccisarilv cause and effect, since the degree of anoxeiaia laries 
dirccth with the 'icvcritj of the infection and tho extent of the con 
«olidation It is pn sible then that the anoxemia is siinplv a concomitant 
feature of intense and extensive infections and pln\8 no role in tlicultiinatc 
fatalitj Kot until the relation of fimetton to oxagen tension is further 
elaborated can if bo dcfimtelj said thot an anoxemia per sc is a factor in 
tho fatal outcome 

Since anoxemia is a frequent and often n pronounced symptom of 
pneumonia, a studj of the effects of oxagen upon this t^pe of anoxemia 
and upon tho cour«o of the pneumonia was begun and is here reported 
The anoxemia is due to an insufficient aeration of tho blood in its pas- 
sage through the lungs As to the mcchaiu«m of this deficient aeration, 
It IS usuallj assumed that the eonsoliditioii of part of the lung, the 
presence of nianj small patches of infiltration extending from the mam 
or initial focus, the plugging of roan> small bronchi, and the coating 
of the ah coll xvith exudate and moislure dimmish the ^cspl^ator^ surfaeo 
or binder the diffusion inward of oxxgcn This explanation docs not 
stand alone and rocentlj Sfcakms (1020) stafcil that “The anoxemia 
occurring in acute lobar pneumonia is the result of the rapid and 
shallow breathing tjpical of this condition’ winch piirclj mechanically 
lessens ventilation of tho alvcol ir spaces In Loth cases the adminis 
tration of oxagen would tend to relieve tho anoxemia by grcath m 
creasing the percentage of oxjgcii in the alveolar air and hence its 
diffusion pressure 

In critically ill cases of pneumonia, then, it is conccivaWo that 
anoxemia might make serious inroads upon the resist nice of the patient 
and hasten the end Certainly experience has shown that cases with 
an arterial unsaturation greater tlian 20 per cent asuallj proceed to a 
rapid and fatal termination In those ciscs the relief of anoxemia 
might prolong life until tho forces of imniunitv could assert therosclres 

Stadie reports m detail bis experience with eight casts of pneumonia 
which were treated in an oxygen cliambtr which lit devised The chambtr 
itself measured 10 by 8 by 8 feet and had n total capiuty of 640 cubic 
feet Pevicts for the automatic rcgiilitioi of the amount of oxvgon m 
tilt chamber and tho remora! of cailwn dicxid and other waste products 
were installed It was possible to admmi ter oxvgoii in this chamber 
for Ion periods of time under cxactlv knc^\n conditions Prolonged 



TEEVTilENT 


787 


inlialatioQ of oxygen vaning fiom 40 to CO per cent appeared to be 
without hann Oi\jjen admmistertd m suitable amounts caused a dis 
appeal ance of anoxemia and eyanosia except in a few instances where 
there was marked edema and extensive infiltration of the lungs 

Five eases m which the prognosis was t,rave recovered Ihree eases 
died, one of tuherculosis one with a pneumococcus Group 3 infection, 
and a third with a pncuiiionia superimposed on a chronic pulmonary 
condition 

To Stadie’s cases ma> be added two patients from the writer s private 
practice A woman of forlx ei^ht years, with a Group 1 pneumococcus 
infection, on the tbirti fifth dat of her disease was admitted to the 
Hospital of the Hocketelkr Institute for special studs The patient s 
condition had steadily become worse over a period of ten dijs Thtrewas 
no evidence of re'-olution There was a moderate amount of stcnlc fluid 
111 both pleural cavities, general cdemi anurn and rapid shallow respira 
tions G4pernnuuto There was marked cyanosis and moderate delirium 

This patient was treated in the oxvgcn chamber with 40 per cent 
oxvgeu for five days There was imniedntc improvement The cvannsia 
cleared respirations fell to 32 per mmnte and the edema disappeared 
with the return of normal urinary excretion 

The second case wis a vonng woman of twenty eight years with a 
very diffuse bronchopneumonia a««ociatod with an atypical Group 2 
pneumococcus lor eleven davs her condition became steadilv worse 
the signs of infiltration of the lungs increased and tho cyanosis deepened 
and the respirations rose to over CO per mmuto With 40 per cent 
oxygen the cvanosis and dehntim disappeared and the patient made a 
good recovery 

^^hpnever respirations nso above 40 per minute or become labored 
oxygen should be u«cJ The especially devised chamber used by Stadie 
1 * of cour t, not usually available The admiiiistratioii of oxvgen 
by using a funnel suspended above the patient s nose, as well as the spatuli 
advocated by Aleltzer and varions masks, is disappointing \ ery satis 
factory results, however can be obtamed by introducing a soft rubber 
catheter properly lubricated into the narcs until the tip roaches the naso- 
pharynx Tlie catheter is retained in the hom, bv a strip of adhesive 
plaster applied to tho cheek A catheter used in thu wav dots not 
annoy tho patient and may ho retained for a period of spveral davs 
Oxvgcn. IS allow e<l to bubble through the wa h bottle about sixty to 
one hundred bubbles per mmnte In this way oxygen may bt admin 
1 tered continuously as long as it is indicated 

Oxygen must be freed of chlonn before it becomes safe otherwise 
It irritates the membranes of the air passages It must pass through a 
wash liottlo Ijcfore it is inhaled Ozone may bo added to prevent deten 
oration ‘'alme infusion, with timely yenesection or local abstraction 
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of blood b;y lecclics or Tvet cupping, is of value m connection vitb inhala 
tion of oxygen, ns ^\ell as such other depiction as will relieve the 
heart bj thoroughly emptying the spl'incbnics, preferably concentrated 
'solutions of sahnea, administered early in the morning when the stomach 
IS emptj 

In asphyxia, in which toxcniii is associated with a pronounced me- 
chanical element, Raymond and Jfiissonct have used hypodermic m 
jections of oxygen with remarkable results 

‘The technic is \or\ simple The skin of tlie outer surface of 
the thighs 13 first disinfected with tincture of lodm, and a sterilized 
needle is then pushed into the siibcntaneoiis cellular ti«suo Care must 
be taken to be assured that the nccillc is not in a vein, to avoid gaseous 
embolism To the needio is then attached the tube from an oxygen 
cylinder This tul)C should have an interruption of a glass tube con 
taming a little sterile absorbent wool, which acts as a filter Then the 
gas is allowed to bubble gently under the skin The injection is kept 
up for about twentv minutes The quantitx of gas injected is not 
measured ” This subject is treated m Chapter II of this volume, and 
the reader is referred to this for full details 

Tbeatsient of the Heart Pneumoma 

The excellent work o( Porter and Newburgh has done much to dis 
credit tho assumption that death in pneumonn is duo to cirdio'ftscular 
paralysis and toxic degeneration of the heart muscle They found 
that disturbiuces of the respiratory Dioehanism were of much grciter 
importance 

In the treatment of young adults w th apparently normal hearts, 
cardiac stimulation is rarely necessary During the summer of 1918 
at Camp Jackson, South Carolina, a group of 195 pneumonias among 
the soldiers was treated without tlic use of any heart stimulant No 
cardiac irregularities were noted except occasional premature beata 
Tbe mortality m this senes was 7 7 per cent 

Digitalis — On tho other hand, a certain number of patients suffer 
ing from pneumonia, usually those in tho sixth and seventh decade of 
life develop cardiac irregiiHnties Cohn has shown that disntjhs acts 
m the pneumonia patient exactly as it does under other conditions It 
j8 m these cases that the use of digitalis may be lifesivine I^^s 
much as it IS impossible to predict which caso will develop auricular 
fibrillation or flutter and which will not, one feels much safer m digital 
izin" the heart muscle earlv m the disease There is no evidence to show 
that digitalis does any harm when used in proper dosage Even m the 
few instances where heart hlodv has resulted from overdosage no un 
pleasant symptoms have developed 
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In using digitalis it 13 verv important that a «taudardizcd preparation 
of the dmg be employed At the Hospital of the Ivochefeller Institute 
digitan (formtrlj digipuratum) has been used over a period of 5 ears 
■with almost constant results One cc ot a good tincture is equal to 
0 1 gm of digitan It is now possible to procure digitan for hypodermic 
use where speed of action is essential 

The drug is giien in do es of 01 gm at intervals of two hours 
After 1 gm of digitan is given mouth one can usually obtain, dec 
trocardiographic evidence that tho heart muscle is digitalized after from 
two to fifteen hour«, depending on the rapidity of administration 

Following the adiice of Cohn the drug is administered by mouth 
as follows 
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The indi 8 ( nminato use of such remedies as lower the vitality of 
these patients, while thet reduce temperature, is injurious \nd inter 
dieted All antipj reties eacepi cold or heat, which suddenly depress 
temperature do so at the tvpcnsc of vital force and are apt to rob the 
patient of needed resistano. and mav cause sudden collapse Nothing 
should be given which at anv time m the courst, of the di eise acts as 
a cardiac depressant Let the treatment from the beginning b« con 
atructive, not destructive. 

In spite of the authoritative statement of Von Jaksrh that coal tar 
preparations are nervines and indispensable” we strongly oppose tbeir 
use in pneumonia 

Nitroglycerin — The indiscriminate use of mfrojli/cenn as a heart 
stimulant is fallacious it widens vessels and the heirt is given an 
added tax It has l>een demonstrated also that the vagus is paralyzed 
thus inhibition is removed from the heart bv large doses of the drug 
and it IS assumed still further b> Brunton that the blnod loses its power 
of absorbing and convej mg oaVj.en conditions which should bi prevented 

Kitroglvcenn may have its uses in overcoming pi npheral obstruction 
where the arteries are tense sclerotic ornairowcd again t which tho heart 
IS laboring This condition is occasionally present in pneumonia of the 
aged, and may be as oeiateil with interstitial nephritis Experience with 
these coses has been very unfortunate, with slightly lowered pressure due 
to the drug and a slow pulse during a short period the heart finally fails 
and the patient dies. 

Veratrum Viride — The author has never seen a ca 0 of uncompheafed 
pneumonia materially relieved or controlled by T eratrum unde In 
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strong plttbonc subjects with high Wood pro sure nnd n great deal of 
pulmomr> congtstion Sijous hclie\cs that ^ entnim rinde and flie 
bromuls m full do'cs relieve the patiint He believes the drA^, deprews 
the va«oniotor eenters, fortes more Wood into the splanehnic arei, while 
the pcriphcrd organs and lungs are dcpictetl 

In chronic nephritics suffering from pnciimonin, with advanced sr 
tcnosclerosis, aortic insuflicitm-v, likilv to !« of the afebrile tjpe, the 
author has occ isionallj rclicvoil discomfort bj tlio n c of tlic drug 

Tho routine if'C of Veritnmi viride «bould lx di«coiingcd, the re- 
duction of temperature and heart foret hv its use is fruight with danger 
and has not the slightest influence on the pneumonic process, this becomes 
more clearly pronounced during its use, neither docs it reduce the 
febrile period bidlo, wbo mado (horoiij,h observations at the Duchek 
Clinic, eoncliidca tint “Almor v inntions in the febrile sjmptoms are 
proved to depend not on the action of Vtntnim viride, but on tho 
clnracter and amount of the inflammatorv process in the lung” The 
disciso increased, diminished, and tcnninnted to all nppcarinccs just as 
if nothing had lH“cn given Vomiting, collapse, and other implcisant 
effects often follow the use of the drug 

Caffein Sodium Benzoate — Ciffcin «odinm benroate, 0 0*1 to 0 00 gw 
(Vi to 1 gr ), IS the one dru^ given bv flic writer m all pneumonias from 
tho beginning because of its bracing and stimuhting effect without doing 
harm It is boat given hvjiodcnnicaHj This salt of c'lffoin is soluble 
When face to face with marked cirdnc or ropiratory depression, acute 
or threatening collapse tho do-<o must bo materially increased, 
high as 0 12 gm to 0 flf gm (t to 4 gr ) with tho diffustblo stimulants 
ns often as four to six times in twentj four hours 

I hare not infrequently tided patients over tho critical period hv 
the rectal injection of three or four ounces of strong cojfce followed hv 
tho llurphv drip of normal S'lhne nnd cofftc, contiiuied during several 
hours at a time, it the rectum continued tolerant The usual dose of 
caffein as giien by most physicians ts too small to produce nsults 
Caffein stimulates tho vasomotor centers m the. medulla, it ru^es blood 
pressure bv causing contraction of the vessels, this action is not aetom 
panied bv a slow pulse, but bv some acceleration, tho action on the 
muscular fibers of tho heart however, cuises nioru powerful contractions 
besides increasing unmrv secretions The fact tlint tlio Wood is in a 
measure depleted of its water by the action of cafftin on the kidnivs 
and that the siipplj is replenished from tho tissues makes it neeca«arv 
to balance tho Joss bj the drinkin„ of abiind int wafer, b^ the recta 
drip or in threatening cases hv saline hvpodermoclvsis Henry is 
a pioneer m tho use of saline hvpodermoclysis, his results have 
been paralleled bv tho writer in "cnous cases (normal saline J, id CO , 
50 gr ad 1 pint) 
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Strychnin — At the present time tht profession is skeptical concern 
in" the efficicy of strychnia m the treatment of pneumonia The feeling 
against its u«e is growing Doth dots not consider strychnia indicated 
in the heart complications of pneumonia Strychnin is sometimes given 
never necessary as a routine remedy never indicated at a pirticular day 
in all cases and I cannot \et admit its usefulness in circulatory weak 
ness (Dock) 

Adrenalin Chlond — idrenalm eklond is an exceedingly powerful 
drug in the treatment of the cardiac weakne s of pneumonia Pye-Smith 
and Beddird mike the statement that it is 'in fact by far the most 
powerful circulatory stimulant which we possess ’ to which Sajous 
sub erihes he believes that the adrenals thvroid and pancreatic secre- 
tions jointly supply tlio blood all its immumzmg constituents” The 
adrenal is m the ascendano ( the amboceptor ju the immunizing 
trio ) It «v best injected directly info the muscle or ynen tilth saline 
hjpodermoclysts M hea Wooil pressnro is low it often proves of value to 
bridge the patient over tho entn il period Edema of (he luny^ where 
the pitiGiit IS drowning hun«olf ni his own senira, is best treated by other 
remeslics for it is likely to imrca o the edema in some of these cases 
Tlio development ot glvcoMirii dunn^ lU administration is not a direct 
contraindication to its ««e for this is likely to happen The drug 
should be gtien only dunitg limited periods because of the dinger of 
iieemsis of tho liver From ten to thirty drops of the 1 to 1,000 solution 
of adrenalin may bo given CTcry one two, or three hours, according 
ti the urgency ot tlie svmptoms 

Strophanthin — Fracnkcl fir»t reported his evpencnces with the 
inttayenous use of the ding an 1 tng dobcs He holds that it is an active 
cardiac stimulant most powerful m desperate cases of pneumonia, where 
prompt results are dfsircil The writers expeneiiccs prove it to be 
dangerous after dxgilah’t has been- used during seieral days or in large 
doses The action of strophintJun is much like digitalis the pul«c is 
“lowed and beconas 8 tron 5 ,er H used in too lirge doses, heart block 
may follow the heart btenmea irregular, blood pressure falls and death 
follows It should be injected directly into tho vein being careful not to 
introduce it into the surrounding ttsmee for ti is an irritant to eonnectiie 
tissue The median basilic vein should be selected Both Stone and 

Adrenal n tl 1 r d i th mo I valualile rem dy we I e in t1 e va motor paraljs a 
of pneurao a Tie toving of pnmiDon a act n t nly up n the va om to centers but 
up tl 0 pla cl me nerve as w 11 p aly mg t and caus ng ove fill ng of the Hiod 
' sela suppl e<l by it As a re nit ao mu li Wmi mav be collected i the spUnehn c 
ares, ti at f, al eire litionb om imp s ibl As on as the videncea of splaticbiuc 
paralv ape ent them 1 ea adrenalin Jm> H be given It should be admini tered 
by hTpndermoeh 81 in nvrmal saline olut on As soon as the ympfoma begin to 
d app T e ITcin od \ m ben o te IS ib t tut d for tl c adrenal n which el ould be 
given by tn uth as s n a p s ble — Fditor (Bill ngs) 
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strong plethoric subjects with high blood pressure nnd a great deal of 
pulmonary congestion Sijohs believes tint \ eratnim nride and the 
bromuls in full (lo«es relieve the patient lie heliL\es flic drfic, depresses 
the visomotor centers, forces more blood info the splanchnit. area, while 
the peripheral organa and lungs aic depleted 

In chronic nophritics suffering from pnciimonn, vith advanced ar 
terioscIcro«is, aortic insufficicijc\, likeU to be of the afebrile tj^ic, the 
author has occasionally relicaeil discomfort In the u«e of the drug 

Tho routine use of Vcritnim \indc «hould he discouraged, the re- 
duction of teniperaturc and heart force by its use is fraught with danger 
and has not the slightest iiifliiciice on the pneiinionie process, this becomes 
more clearly pronounced diiriiij, its u«c, neither dots it reduce the 
febrile period Sidlo, who made thorough observations at the Duchek 
Clinic, concludes tint “Alinor sanations m the febrile symptoms art 
proved to depend not on the action of Vcrafnim viridc, hut on the 
character and amount of the mflarouintorv process m the lung' The 
diaca^o increased, diminished, nnd terminated to all appenrmccs jnst ns 
li nothing had been guen Vomiting, collapse, ami other unpleasant 
effects often follow the use of the drug 

Oaffein Sodimn Benzoate — Ciffcm sodium hcnzoitc, 0 03 to 0 Od giu 
(VI to 1 gr ), 18 the one dru,^ gneti by the writer in all pnoumonins from 
the bCoiiiQing because of its bracing and stimuhting effect without doing 
harm It is best given hypodermically Thi« salt of ciffem is soluble 
When face to faco with marked cardiac or respiratory depression, aciifo 
or threatening collapse, (he doso must bo mofcrnlh increased, giving as 
higih as 0 li gm to 0 3C gm (I to 4 gr) with the diffusible stimulants 
as often as four to six times in twontv four hours 

I have not infrequently tided pUicnts over the critical period bv 
the rectal injection of three or four ounces of strong cojfie followed b' 
the Murphy drip of normal saline and coffee, contiuiicd diiring several 
hours at a time if the rectum continued tolerant The usual do^e of 
caffein as giien hy most physteians ts loo s>naH to produve resulis 
Caffein stimulates the vasomotor ctnlers in the medulla it raises blood 
pressure b> causing contraction of the vcsnoIs tins action is not accom 
pinied bv a slow pul&e, but by some accelention, tho action on the 
muscular fibers of the heart however, cau-scs more powerful contractions 
besides increasing urinary ®-ccretions The fact that the blood is m a 
measure depleted of its water b> the action of caffem on the kidneys 
and that the supplv is roplemahed from the tissues makes it ncccssarv 
to balance the loss by the drmkui„ of nbundint water, by tho rectal 
drip or, in threatening ciscs, bv saline hypodermoclvsis Henry is 
a pioneer in the use of salme hvpodermoclysis , his results have often 
been paralleled by the writer m «H.nons cases (normal saline 3, ad 500, 
50 gr ad 1 pint) 
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averaged as High as 40 gr of camphor per diem dunng three to four 
days llush is often given with cimphor and caffein 
Babcock recommends the following mixture 

Musk 1 gm 
Alcohol 1 gm 
Sodium benzoate 0 u 
Water 15 

Filter mix. 

A large amount of this filters very slowly because of the impurities 
m the Tonquin musk — (0 Ob gm ad 1 c c ) (musk 1 gr ad 15 gr ) 

la youn^ children camphor, 0 03 gm (M. 1 ““7 ^ administered 

by the mouth with b^n ote and and sugar where repeated hypodermic 
injections are objectionable 

Spartein Sulphate — Spartein sulphate has been commended for its 
effect on the right heart hut the results have been disappointing as a rule 
Diffusible Stimulants — The secret of the rational treatment of cardiac 
asthenia must be found in such methods is restore or sustain heart 
strength and artenal tone during the period of stress The diffusible 
simulants sustain heart force dunng short penods onlv, unfortunately 
their effect is evanescent 

The writer’s plan of treatment includes the administration of these' at 
Tery short intervals during the contininncc of cardiac asthenia The 
stimulating effect mu«t be continuous during the critical penod To 
get results the remedy must be repeated before the preceding dose has 
lost Its effect m other words, the fading effect of the preceding dose 
must be met by the strength of the following dose In no other way 
can We accomplish the desired result m desperate cases 

I have administered every fifteen minutes during periods of stress 
fifteen drops each of the compound spirits of ether aromatic spints of 
ammonia, compound spirits of lavender and tincture of valerian This 
IS kept up day and night until the pulse shows improved tone and the 
heart action is better, when the intervals are lengthened 

The valerian is added because of its quieting and tonic effect when 
administered in these small doses with the diffusible stimulants Some 
critics without having used this treatment have feared stomach revolt, 
this rarelv follows when it docs the compound spirits of ether has been 
temporarily omitted and whisky has been substituted nr the dose of the 
ammonia and lavender was doubled The frequent administration of the 
compound has not seemed to annov the patients they are not disturbed, 
but swallow automatically 

Blood Pressure — W henever possible a daily record of th“ blood 
pressure should be kept It may often lead to the earlv recognition of 
circulatory embarrassment 


gr XT 
gr XT 
gr TUBS 
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Liebermcistcr believe that its ii«c cmblea a certain number of severe 
cases to be cirncd along until toxemia is eliminated, and to reach the 
road to recoverv Stone uses 1 mg repeated in tiventyfour hours 
^Vllen the drug acts favorably blood pressure is raised, urine is markedly 
increased, the heart becomes stronger and resumes its nork Stone 
considers the free diuresis as being cxceedingU faaorable, for the 
toxic products seem to him to be more rapidly eliminated than ovould 
otherwise be the c uc ” 

The intravenous use of digitalis preparations is attended uith con 
siderable danger Crystalline g strophonthm is the best form of the drug 
to use The first do<»e should not be more than 0 3 to 0 5 mg It mav 
bo repeated at hourh intervals to a total amount of 1 mg Stro- 
phanthm sliould neaer be used on patients who ha\e previously had 
digitalis. 

Babcock has scon sudden death from 0 5 mg Vickorv thought in one 
case he saved the patient’s life, m «ome cases ho found it a wonderful 
stimulant, and believes that “it is capable of giving tbo patient a «hort 
time longer of life, so that, if the crisis is almost duo, ho may get over 
the bar into the harbor ” 

Disastrous results will probably be reduced if standardized prepara 
tions are iiaed One mg of Boehnnger’s strophanthm is so graduated 
that it is supposed to kill twenty frogs of given size Strophanthm 
may be considered a stable preparation, Boebringer’s strophanthm im 
ported m ampullse is rchablo and standardized 

It 13 important to notice that Hatdier states “that the amorphous 
strophanthm vanes somewhat m activity, but so far we have found no 
variation in the activitv of the crystalline” Boehnngers strophanthm 
is an amorphous preparation Tho degree of variability is not given hv 
Hatcher, but experience has shown that the strength of this preparation 
may vary uithm unsafe limits Caution is therefore urged in its u'e, 
e&pecialh when it is given repeatedly It should under no circumstances 
whatever be given if digitalis has been employed any time withm at 
least a week 

Camphor — Camphor “honld be administered hypodermically m m 
creasing doses as cardiac asthenia increases, it should be given as soon 
as digitalis is indicated and may be given in 20 per cent sterile camphor 
oil with a small addition, of ether This offers the best mixture for 
injection It should be given m appreciable doses "When danger 
threatens, from 18 to 3 gm (3 to 5 gr ) may be injected every one, two, 
or three hours All recent wntmrs argue in favor of this tune-honored 
remedy® (Leonard Weber, Seibert, Crai^, Hare, Stnimpell, Heira etc) 

In hospital service and in private practice in desperate cases I have 
One may be legitimately elveptical of the value of a drug which may be given 
a4 Jibitum without producing toxic efects — Editor 
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his conclusion that patients with “ordinary TipOr, or those even far from 
king robust, when the} show the dmger signals of a dilated or dilating 
heart ' shoi\ «ome relief from vraiescction It is unsafe to rccommemd 
bleeding m all these ciscs, howoer It will be practical in but a few of 
these, but its indications ought to be considered ofteuer The abstraction 
of from 200 to 400 c c of blood will suffice in the avenge case 

Eockster quotes an English confrere m faior of vencsottion who 
considers it scientific treatment hoenuse it helps ‘to make the blood clean 
and keeps it circulating In the midst of a threatening pulmonary 
edema acncsection ahonld hi coft^nkred and local abstraction of blood 
b\ means of leeches is positively indintcd The use of hot fomentations 
when congestion is at its height, to promote bleeding after the use of six 
to eight hcche^ is frequcntlv practiced bv the English and Germans 
and often with relief of the overburdened kart and the pim Kidd 
believes that for the relief of pain Uicre is nothing to compare with leech 
mg There can bo no object in entering into the discussion of the modu* 
operawh of blcedin,. whether the improvement is due to the direct 
relief of the pulmonan circulation or the toxemia Eoduction of blood 
pressure in the puluionarj circuit according to Rcid supplies the key 
to the treitmcnt of pneumonia he makes the statement that cases ame 
nable to treatment will recover if *^ine means is adopted of reducing 
Hood tension in the pulmonarj viTcuit at that time m the course of the 
disease when the pressure is ipproaching its height that is about the 
third or fourth dav and preceding the crisis He believes that there is 
anatomical proof that blci^ing in the intercostal space relieves tension m 
the pulmontrr circuit abstraction from the intercostal spaces diminishes 
the flow from the asvgos veins »nd thus diminishes tension m the pul 
monarv circuit Eeul s plan his been to apply two or at most three 
leeches over the consolidated area allowing tkm to drop off in their own 
time and then keeping up warm fomentations for thirty five minutes, fol 
lowing this with morphia 

TrEVTifEXT OP CoOIPUCATIOVS A^D SeQUEL^ 

During the height nf the disci f if the patient is annojed hv frequent 
coughing evpvcivlij if this is accompanied bj pleuritic pain it is wisi, 
to use small doses of codein (d3 mg or gr every four hours if 
neccs an) In com alc&ccncc where the sputum is abundant more rarely 
scanty inhalations of compound tincture of benzoin or creosote two or 
three times a dav often afford rthef 

Crisis — The tnitmcnt of tbe pitient dvmng crisis demands bi sides 
close w afcbiiig ab nlutc rest, quiet repeated rcas iirance beat to the 
extremities stimulation in accordance with the indications offered bv 
the circulation and reduced temptrsture the occasional administration of 
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It 13 Iiowever, tlie consensus of opinion now tLit Gibson’s rule, 
ir/jen the arterial pressurt expressed tn nttlltmelers of mercury doe? 
not fall helou the pulse rale er;>re«sprf vi beats per miiiufe the fad rmy 
he taken as an excellent augury uhile the converse is equally true is 
not of as great prognostic signiftcmce as was first hoped it would bt 

The studies of Acviburph and Tilwol led them to conclude (1) that 
‘ blood pressure mcasurtincnts m pntumoma cannot be used as a basis for 
treatment (2) that the “prognostic infirenees biscd on the relation of 
the leiel of tlie sastolie pressurt- cane to the pulse curve (Gibson’s rule) 
are wrong more often than thej are right in tins Bcries , (3) that “low 
svstolic pressures arc not inTarmhh of cvi! omen’ Rapidlj filling 
sjsfohc pressure, espcciallj if aceomp lined Ii^ a marked increase in the 
heart rate, mav, however, indicate ^ravc tircul itorv disturb nice 

Vfnesectiov 

Svdenham (1C24 10b9) considered vdiosection his leading remedv 
for the treatment of pncinnouia 3faiiv authorities still approve of its 
nso earlr, m robust, full blooded patients, with a bounding pulse and 
high arterial tension riicrc arc unqucstionabl} ca«es of dilated and 
weakened right heart in which a timclv venesection doe? jeoman service, 
these patients arc, as a rule, plethoric, arc likely to bt alcoholics, flibbv, 
and often abnormalh fit, with surface venules elironicallv overfilled 
If we could make clear the fict that the tension in the right heart is re 
heved so that its svstole becomes more effective in dispelling its blood 
into the pulmonary artery by means of venesection, we wopld rarelv 
hesitate This we cannot always promise, but wo do occasionally acconi 
plish the desired result 

It may not alwavs be wise to abstract “one pint or a pint and a half ’ 
as S West recommends, but watching the patient and removing the 
ouantitv considered safe m well selected cises, under conditions men 
tioned, IS a rational maneuver In all cises where the heart is laboring 
with an excess of blood the question of venesection mu&t be con»tdcrc<l 
and conclusions reached after a thorough consideration of associated 
symptoms The leading indication arc right sided heart failure with 
labored breathing, cyanosis, contneted pupils distended surf ice veins, 
and profound toxemia JlePhedran savs that the robust will bear almo t 
anv treatment, and will usually weather the storm This has not alwavs 
been mv experience, particularly if toxemia is profound The Gam 
hrmus tvpe of pneumonic is likelv to show evidences of cardiac failure 
and pulmonary edema after the third day of the disease though hia 
pul e was full, slow and tense early He is a good subject for vene 
section and cautious treatment of wrbat surch follow , with or without 
blood abstraction, that is, cardiac asthenia MePhedron is correct m 
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his conchision that patients with ‘ordinary Tigor or those even far from 
being robust, a\htn thej show the danger signils of a dilated or dilating 
heart ’ show some relief from venesection It is unsafe to recommend 
blccdmg in all these case** honcaer It will be practical in but a few of 
these, but its indications ought to he con idered oftener The abstraction 
of from 200 to 400 c c of blood will suffice m the aierage case 

Rochester quotes an English confrere in fa\or of Tene^ectlon who 
considers it Rcicntihc treatment hecanse it helps “to make the blond clean 
and keeps it circulating ’ In the midst of a threatening pulmonary 
edema acno ection should Im considered and local abstraction of blood 
b\ means of leeches is positnclv mdicited The u«p of hot fomentations 
when con^stion la at its height, to promote bleeding after the use of six 
to eight leeches is frequently pryciieod by the English and Germans 
and often y\ith relief of the oyerhutdenod hcirt and the pain Kidd 
boheyta that tor the relief of pain there is nothing to compare yiith leech 
mg There can hi no object in entering into the discussion of the modus 
oprandi of bleeding wliothcr the iinproyeracnt is due to the direct 
relief of the pulmonary circulation or tbc toxemia Reduction of blood 
pressure in the pulmonnrj circuit according to Reid, supplies the key 
to the treatment of pneumoma he makes the stilLmcnt that cases amc 
nable to treatment will reenyer if some meins is adopted of reducing 
Hood tension in the pulmonary circuit at that time m the course of the 
disease yihon the pressure is approaching its height that is about the 
third or fourth day and preceding the crisis ’ lie believes that there is 
anatomical proof that bleeding in the intercostal space relieves tension in 
the pulmoinry circuit ab traction from tlie intercostal spaces diminishes 
the fioM from the azygos veins and thus diminishes tension in the pul 
monarv circuit Reul s plan has been to apply two or at most three 
leeches oyer the consolidated area, allowing them to drop off in their oyvn 
time and then keeping up warm fomentations for thirtj fire minutes fol 
lowing this yyith morphia 

TuEITyiEaT OF CoMPLICATIOVS ASD SequEI..E 

During the height of the discxso if the patient is annoyed bv frequent 
coughing cspcciilly if this is accompanied by pleuritic pain, it is wi»e 
to HSU small do«es of codcin (32 m^ or Y_ gr every four hours if 
necessary ) In cony aU cenn. where the «putum is abundant more rarely 
'".anty, inhalations of compound tincture of benzoin or creosote two or 
three times a dav often afford relief 

Cnsis — Ihc (mtmeiit of the patient dnnng crisis demands, besides 
close yyafcluiif. absdnte rest ipuct repeated reassurance, heat to the 
catrcmitios stimuUtion in accordance with the indications offered bv 
the circulation and reduced tempi raturc the occasional administration of 
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It IS iowCTor, tlio con«en<»HS of opiiiton now that Gibson’s rule, 
11/ien f/ic arterial pres'.ure expressed in. »it//iMie/ers of mercury does 
not fall beloxL the pulse rale erpiessed in heals per the fact may 

he taken as an excellent augury uhth the eonierse is equally true is 
not of as great prOc.nostit. siginficiucc ns was first hoped it would be 

The studies of Xcwlmrji and '\Iiiiot led them to conelude Cl) that 
blood pressure mcisiirtnioiits in pneiunoiim cuinot be n«ed ns a bisis for 
treatment ’ , (2) tint the prognostic iiif<ronces In'scd on the relation of 
the leiel of the s\stolie pressure cune to the pulse curve (Gib on’s rule) 
are wrong more often than thc\ are rip,ht m this scrus”, (3) tint ‘low 
‘'istolic pressures arc not imarinbK of eiil omen’ Rnpidh falling 
systolic pressure eapocialh if acooinpanud b\ i marked inennse in the 
heart rate, ma\, howeicr, indicnte eirculutori disturlnncc 

CTIOV 

Ssdenham (1024 1089) cousidmd \encsection his leading remcd> 
for the treatment of pneumonia Aram authorities still ipproto of its 
use cirl^, in robust, full blooded piticnfs, witb a Iwumling pul o and 
high arterial tension There arc unqmstionabh cises of dilated and 
weakened right heart in which a timch loiicscctiou dois seoman serrico, 
those patients are, ns a rule plethoric, arc hkcl\ to be alcoholics, flibbti 
and often abnormalle fit, with surface aenules ohronienlK otcrfillcd 
If we could make clcir the fact that the tension m the right heart is re- 
lieved 80 that Its sjatole becomes more elTictne in dispelling its blood 
into the pulmoiian nrtere M ineina of venesection, we wo;ild rarols 
hesitate This we cannot always promi&o, but we do occisionallj nceom 
plish the desired result 

It may not always be wi<»e to abstract “one pint or a pint and a half 
as S West recommends but watching the pitient and remoiing the 
ounntit\ considered safe in well selected cases, under conditions men 
tioncd, IS a rational maneiner In all ciscs where the hcirt la laboring 
with an excess of blood the question of \onesection must bo considered 
and conclusions reached after a tborougli considontion of associated 
8\"mptom3 The leading indications arc rir,ht sided heart failure, with 
labored brontlnng cjanosis, contracted pupils distended surfice veins 
and profound toxemia AlcPhcilran siys that tho robust will lx>ar almost 
an\ treatment, and will usualh wcatlitr the storm This has not aluijs 
been mj expenenee, particulnrU if toxemia is profound Tho Gain 
brimis typo of pneumonic is liktl> to show evidences of cardiac fiihirc 
and pulinonarj edema after the third day of the disease, though his 
pulse was full, slow, and tense carh lit is a good subject for vene- 
section, and cautious treatment of wbat aiircly follows with or witlioiit 
blood abstraction, that is, cardiac asthenia ilcPlieilran is correct m 
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treatment of this condition, 'whidi is, as ft rule fatal to these subjects, 
we ■would refer the reader to suggestions already made It mav be posi 
tiveh stated that alcoholics demand alcohol without it they colIapsL 
A sufficient quantity is demanded to assist in the nourishment of the 
patient, and to beep up the pulse Nervous excitability must be allayed, 
the patient must be protected against himself hv proper nursing and 
medication Iljoscin, morphia chloral paraldehvd and ethereal stimu 
lants are included in the remedies from which selection ma\ he made 
The choice of the remedy for the individual case demands considerable 
thought and modification in accordance with chanj,ing conditions The 
alcoholic should receive the needed supply of liquid his thirst must be 
allaved The heart gams strength while the alcoholic sleeps His wild 
delirium wears him out In the majoritv of tlie severe cases there is 
“wet brain,” that js, alcoholic meningitis which often antedates the 
pneumonia 

Afebrile Pneumonia — There are cises of afebrile pneumonia which 
pass to crisis or Ivsis witli positive pbvsical signs These are not in 
frequently of grippal oncm Thev arc most frequently found among 
the aged with arteriosclerosis or renal complications There is great 
danger in these cases of sudden cardiac asthenia and overpowering tox 
omia The diagnosis ma^ be missed , once made the cases demand thor 
ough watching The indications for treatment are offered by the heait 
and pulse, while all processes of elimination must be guarded 

Pneumonia of Diabetics — The pneumonia ot diabetics offers an ex 
ceedingly grave prognosis In these cases the general tome plan ot 
treatment suj^sted m this article should be followed and alkaline 
waters liberally administered Occnsionallj this treatment is rewarded 
with success The majoritv of these cases are atjpical and present com 
plications demanding special attention 

Pulmonary Edema — There i« an unfortunate class of cases with earlv 
heart weakness and pulmonarv edema in which the lung is promptly 
flooded These patients really drown themselves in their own transudate 
and often die during the first ihirtv six liours of the di«easo, in spite of 
any known treatment When face to face with such thnatening con 
ditions the free use of cups and venesection are positively indicated 
more particularlv if the patient is plethoric To these may be added 
mustard foot batbs, while the hypodermic use of atropia and morphia with 
other cardiac stimulants liypodermicallv administered may occasionallv 
lead to improvement The e methods are simply time-saving m their 
effects they may make it possible to bridge the patient over a critical 
period, for the tixemia being short lived we may on rare occasions find 
ourselves transported to a clearer and more favorable atmosphere 

Meningitis — "Meningitis as a complication of pneumonia is alwavs 
fatal cveept for that associated with the meningococcus Though cases 
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ctherenl stimulants and adrenalin ami regular use of digitalis, caffcin, 
and camphor, according to the sjmptoms present in the individinl case 
The dangers of crisis hn\t been exaggerated, attention to detail without 
much medicine, and proper diet, uith a bracing cup of coffee at ihort 
niton als, added to the strong personality of the nur«e and physician, will 
be sufficient to cirry the mayont> of patients to conialcsccnce 

Delayed Resolution — As a rule so called delayed retoluiion is due, 
to some discoierahle comphcation Ilouerer, oecasjorifllh tins condition 
13 present and demands treatment The general health and nutrition of 
the&e patients require direction Climatic treatment should he conoid 
ered Deep breathing sltould be practiced and encouraged under the 
per«onal supervision of the phvsician Externally the compound soap 
poultice and lodin ma> he used Calcium, nmmoniiun, or sodnira lodnl 
often prove useful Edsall and Pemberton report successes from the 
application of Xravs The eases treated hy the o investigators were 
promptly influenced by the remedv, the consolidated areas clearing with, 
at the sime time, a raarhed increase in the metabolic output through tho 
urine, thus the foiturcs of normalh resolving pneumonia were lepro 
duced Fibrolysm CMorck) has been recommended m these cases Ao 
ease should le considered lo be one of delayed resoluUon or unresoheJ 
pneumonia unltl a thorough process of differentiation has made the 
diagnosis posihie Tuberculosis or empvtroa will be found in the ma 
yority of cases 

Acute Otitis Media — By far the mo«t common complication of pneu 
monia is otitis media In everv case the eardrums should bo inspected 
upon the first examination All cerumen should be removed in order 
that the drums mav bo clearly seen If this precaution is taken at the 
outset, confusion will not arise later as to the cause of a red drum, infec- 
tion or manipulation 

As a svmiptom of middle-ear infection deafness is much more common 
than pain Rupture of tho eardrum and the appearance of pus at the 
external auditory meatus may take place with absolutely no pain Con 
scquently it is necc<>sary to make fixquent inspections of the eardrum 
If there is reason to suspect purulent infection of the middle ear, the 
drum should he freely incised 

Bilious Pneumonia — Tlie so-called bihous pneumonia mav be treated 
much like the tvpieal disease — giving attention to the greater and earlier 
cardiac asthenia and to the organs of secretion and excretion Free 
diuresis, abundant water, salines, and citharais with sahcvlatcs dcservo 
consideration The use of rectal salines and hypodermochsis in these 
cases have occasionally helped to hndge the patient over the critical 
period 

Pneumonia of the Alcoholic — ^In this article wo have frequently re- 
ferred to indications offered bv the alcoholic sick with pneumonia In thi. 
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ment At times ten drops encli of Hoffmans anodyne and compound 
tincture of cardamom on sugir, slowly swallowed suffice to relieve Hy 
podermic injections of morphia often cause i restful sleep during wliicli 
the spasm ceases, and on awnkening hiccon&di has disappeared In many 
cases, however, there la prompt recurrence with great prostration, agita 
tion, and excessive nervousness Lndtr these desperate conditions, when 
patient and phvsician were discouraged musk OC gm (1 gr ) m capsule 
cverj two or three hours, and an occasional morpbin injection, have 
helped ^ith sustained improvement the hypodermics maj bo discon 
turned blit the musk should be continued for several dajs Finallv 
strontium bromid, 1 to 1 5 gjn (15 gr to 23 gr), may be given, well 
diluted, to produce sleep after discontinuing the morphin injections 

Bradycardia — Bradveardn olten follows pneumonin whether treated 
hv digitalis or without At tunes, this is necoropanted with sinus irregu 
lantv, partial heart block, and oeevsionallv premature beats l\ith 
bradycardia the pul e may bo intermittent tins need not worry the at 
tendant if there are no a5«ociaUd sNuiptoms and the gcnenl condition 
improves from dav to day The ungeared state of the heart may persist 
during several weeks, yielding to rest and the usual tonic treatment given 
ODnvalescents 

Tachycardia — In «omo ci>es tachvcsrdia becomes annoying during 
the period of convalescence or after pncumomi Endocarditis ma\ have 
been present in these cases it should be suspected, as sliould other com 
plications, including tuberculosis plilebitis liiddvu abscess crapy cma, etc 
'The therapeutist will not he long deciived for thorough consideration 
of sssoeutod conditions and phvsical exammation will reveal the cause 
of the rapid heart ^\ltho^lt other compile xtions recovery from tlicao 
cardiac anomaUcs of a purely fowctional character follows in the course 
of time 

Endocarditis — Acute tmlocanhtis which complicates nearly 10 per 
cent of lobar pneumonias yields in the majority of cases to the treatment 
which controls the general infection \U cases should rccxiive absolute 
rest and cold locally In painful and severe cases countenrntation over 
the prerorduim is justified if cold fails to relieve This complication 
materially affects prognosis and retards convalescence 

Pulmonary Embolism — Embolic complications m pneumonia while 
rare are usually fatal Tins complication m my expenenee, has occurred 
almost always in cases that bad a completely consolidiled lohe whidi did 
not resolve ni the usual period of convalcocvnco The patient regains 
his strength more rapidly than the consolidation of the lung disappears 
It 13 dangerous to allow a patient with pure bronchial breathing over one 
lobe to 1* up and about in spite of his feeling of general well being 

Pericarditis — When pcruarilifis is added or when present without 
endocardial imasnii, indicitiVns fvr treatment remain much the samc» 
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ha^e been reported, I ln\e nevir seen a meningitis due to the pnfu 
mococens, 8tapli> lococcns, strtptocoecHS or influenza bieillns rccoier 

E^c^^ ca«o in mLicIi nicningeal imolvcinont is suspected should bo 
lumbar punctured because of tlio rare cliancc of meningococcus infec- 
tion for uliich the antimcniiigococcus strum is so efficacious I hare 
seen several cases of broucliopneiinioiii.i follow lOp, measles or influenza 
arhich sub equcntl^ dorclopcd a mciiiiip.ocomis meningitis, some of which 
recoaered with appropriate serum tlierapa 

In manj cases the signs of meninsitis arc ushered in with severe 
headache and fibnllnra twitcliiiig of the muscles ol>out the inoutli and 
eye, more often there is a curious calm apatliv that precedes the stonn 
Jfost patients xipon elimination of the hlooel will give c\idcutc of a 
bacteremia 

Complicating meningitis due to the Group 1 pneumococcus has not 
boon benefited bj the use of Group 1 aiitiputumococcus «cntm, whether 
used intraacnouslj, lutraspuioiislv, or intracerebrall^ 

Acute Dilatation of the Stomach — Acute dilatation of the stomach 
18 an occasional eorious complication of pneumonia, it is a source of 
groat danger ^Mlcn it nri«<3 suddcnlv during the height of the disease 
It mat prompth lead to death Sudden dihtation witli chronic lahulur 
lesions and pneumonia is usualK fatal rnssell Ins ricrnth reported his 
experiences with this dangerous complicitiou 3u all of his cases the 
nutopsj showed constnetioii of the diiodomnn at the root of the inosen 
tery There is in all probability imohement of the inntnation hadiiip 
to dilatation, this in itself causing bi traction a constriction of the 
duodenum Those cases, which aro easily recognized because of the 
associated physical signs, including peristaltic unrest, splashing and 
collapse, demand immediate washing out of the stomach, which should 
be repeated according to the urgenev of the symptoms The tube mar 
bo used, though the patient is found in oollopsc The patient may be 
turned on his side to cncoiirago the emptying of the stomach, this 
mancuyer without lay age is of hot little y iluc Strychnia and eserm 
Bdlicjlate haye been recommended, but arc of doubtful yalue The tube 
alone giyes results Jlcltzcr suggests that the dyspnea y\ith frequent 
swallowing of air yvithout saliva may be a factor m tho production of 
the dilatation 

Cases in which accumulation of gis la troublesome, witliout exces 
give dilatation of the stomadi, are often rclicycd by the administration 
of a few drops of chloric ether on sugar yyith 1 gm (15 drops) of eom 
pound tincture of cardamom The Gcnnana use compound spirits of 
ether dropped on sugar at short intervals for the relief of this symptom 

Hiccough — A frequent comphcition of pneumonia, usually at the 
height of the disease, sometimes following tho febrile period is Jticcough 
There are cases in which this svmptom is exceedingly rebellious to treat 



TBEAT3IENT 


801 


been formed bv the time the fluid has been discovered Earlj opera 
tioa shortens couvnlescence and subsequent normal expansion of the af 
fected lung is hastened 

^ Abscess of the Lung — Abscess of the lung mav bo suspected bv the 

"development of a harassing coUj,h and profnse expectoration of sputum 
on change of position during convalescence from pneumonia It is a 
rare complication In my expenence Staphylococcus aureus has been 
found most frequently, with I^etllanders pneumohicillus, B influenzai, 
and streptococcus more rarely In old abbccsses there is always a mixed 
infection 

A ray examinations of tlie chest in the upright position are often 
of great value in aidin^, the diagnosis In early absce scs the sputum is 
often not fetid 

Exploratory puncture of the chest mav also be very useful in detect 
mg an abscess If after penetratin,^ the pleura and lung exerting gentle 
suction on the plunger of the svringc as the needle is advanced, the 
barrel of the 8yTinj,o fills with air suddenly, it is very suggestive of an 
abscess 

Kephritis and Pneumonia — Chronic nephritis either tubal or inter 
stitial complicated with pneumonia presents conditions of extreme 
gravity the treatment ot which has been considered m connection with 
that of cardiac toxemia bloud pressure studv and other associated fea 
tures Each cj<c will demand special attention but the general considers 
tions presented in this article give sufficient hints to guide the therapeutist 
Occasionalh acute nephritis witli goncrnl edema develops as a com 
pluation of pneumonia Tins coDdition has followed in three instances 
where unusual delay in finding hidden pockets of pus in the pleural cavity 
occurred 

Convalescence — V thorough appreciation of the effect of malign in 
feetion will he sufficient to direct the treatment of the period of con 
valescence along rational lines Tho depressing effect on tho heart muscle 
of the pnciimoiiic dtmands i sufficient period of rest Too manv are 
permanently damaged becau«e the lardiovx'cidar sv&tcm is denied the 
repose which is an absolute neeessitv after all grave infections, par 
ticiilarlv pneumonia tvphoid and diphtheria Too often tin. attendant 
allows himself to be swaved bv stntimont and yields to the importunities 
of the patient, anxious to return to hw work, little appreciating the pos 
sibility of inviting permanent damage It is unwise to set a time limit 
during which tht patnnt must remain quiet and under observation let 
the studv of the case Lad to a sifc decision Pul«e blmd pressure the 
irenenl condition of the patient including the blocd state will aid m 
deciding on the time when it will be safe to venture bevond the super 
vi«inn of the plivsician Best massage, a well selected diet deep hreith 
mg attention to vintilation stimulation of the appetite whore necessary 
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Purulent and lar},e serous effusions into tlie pericardium demand surgical 
interference without dola\ 

Bronchorrhea — Broncliorrhei following piieumonn with irritating 
cough IS an occasional complication dimng the period of conva]c^eence ^ 
and following It is uauall} relieved terebene, 6 gm (10 drops), 
gnen in capsule three times diilj witli i> gm (10 drops) of fluid estract 
of cheken Compound tincture of benzoin is also a Tahuhlc renied} for 
the same purpose 

Pleurisy with Bffusion — Pleurisy complicating pneumonia is pre ent 
in most ca«es and is rclieaed h\ the remedus suggested for the relief of 
pain under General Treatment It is rare that tho accumulation of 
fluid resulting from pleurisy in uncomplicated lobar pneumonia demands 
special treatment 

Empyema — Empacma is ne^t to acute otitis media, the mo t fre- 
quent complication of pneumonia It is seen most frequently with pneii 
mocoetus infections associated with Groups 1, 2, and *1 and with the htaio- 
hlic Streptococcus 

It 18 usualh not difficult to obtain fluid or pus if present in the 
chest by cxplorator\ puncture If fluid is not obtained jn tho usual 
position below the angle of tho scapula, one should not hesitate to ex 
plore in the midaxillary line or anterior to this point, if physical signs 
and symptoms suggest pus 

Reeenth the question as to tho best method of treating empyema has 
receued great consideration, owing to tlie frequent occurrence of this 
complication among the soldiers in our nrm\ Ifany surgeons have 
strongh adcised against early thoracotomy because of the danger of col 
lapse of the lung before adhesions hace formed to wall off the abscess 
area They ha\e been greatlr impressed with the results of frequent 
aspirations In rare cases recovera has taken place without operations 
It must be remembered, howerer, (hat this opinion is based largely on 
empvema a«!Sociated with the hemolytic streptococcus, au infection that is 
common after measles and influenza epidemics but rare at other times 

With hemoly tic streptococcus infections^ this amber cloudy fliufl 
taming streptococci ma\ occur aery earl\ in tho disease Not infrequently 
fluid may develop m both pleural ciMtws and the lungs themsihcs may 
be the seat of a diffuse bronchopneumonia Under these circumstances 
it may he wise to resort to repeated aspirations, though personally favor 
able results have been seen only m rare instances 

On the other hand, with emp\ema associated with the pneumococcus, 
as soon as purulent or amber cloudy fluid containing viable pneumococci 
ran be recovered from the chest (usually not before the eighth to the 
fourteenth day), nothing can be gamed by dclavmg free evacuation of 
pus by thoracotoinv With pneumococcus eases, collapse of the lung has 
never followed early operation m my experience Adhesions have always 
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association of the pneumococtiis with lohar pneumonia was satisfactorily 
determined 

The pneumococcus is occasionalh met with as an infectious agent m 
lower animals, but it la m man that the oi^nism findt. its most fa\orabIe 
habitat It is known to occur at leist at times as a harmless inbabi 
tant of the buccal cavitj m from ^0 to 7(1 pc r cent of normal individuals 
As a pathological agent it is found ra a nnet^ of discasp conditions 
among human beings General inwision of the blood bi the pneumo 
coccus without evulent local lesion has been reported It would seem 
probable honeier that such a condition must be t\tremelv rare and that 
m ran t of these cases some hidden focus has been overlooked ^t least in 
one apparent case of this t^pe after diligent search a small olvcolai 
abscess uaa found which served as the portal of entry Focil lesions 
are bj far the mo'>t common mauilestations of pneumococcus infection m 
man Of these lobar pneumonn, with its complicntions and scqitelcc is 
the most important Pneumococcus raa\ however produce the lobular 
fvpe of pneutnoma nnd is a common concomitant inlcction m ordinary 
tolds ind disfaso of the acecssorv sinuses of the nose It mfl> occur as 
an independent agent in disease of the middle ear nicer of the cornea, 
in purulent meningitis, m acute arthritis and in peritonitis Many of 
the focal locslizstiona of the organism outside of the lungs, honover 
represent metastatic infections denied from a primary site in the lung 

The chief importance of tho pneumococcus lies m its abilitj to pro 
duco 1 croupous inflammation of the lungs, which is tho severest and 
most fatal of the acute infections which arc common to temperate cli 
mates Acute lobar pucumonia bccaii o of its striking and character 
I tic clinical picture has been Kcognizctl since the larliest times The 
recognition of the disease as a dctinitc clinical and patholoj,ical entity is 
the result of the eminent studies of Morgagni Baillic, I aeanec, Eokitan 
ski and Addison 

Lobar pneumonia is an cnJcinic and generally sporadic di«eafle that 
is common throughout the United btaUa and Canada It is frequent 
nil over temperate Europe in the luhabitod portions of the south temper 
ate zone such as Australia pirtS of South America, and in South Africa 
Vlthoiiy^h it IS much less fnqnent in the tropics, it is often seen even 
here imong the inlnbitmts of the plitem regions The census of 192U 
bowed that in the United somewhat oicr 10 per cent of all deaths 

were due to some lanctv of pncuinonia Some otvtistics seem to indicate 
that the incidence of pneumonia is nicrc'isin'r That this apparent 
increase mai be due to Ixtfcr methods of diagnosis is icrj probable 
ITowoi r one mii sifelj sai tint the general incidence of pneumonia 
Ins shown no tcndenci to dimmish This mn^ be due in part to the 
general acceptance of the new of the non-contagiousncss of pneumonia 
and tho consequent lack of measures of prevention. During the same 
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bitter tonic?, tbc nddition of nn CTtri gnppU of cnrbobvdntos, cod 
Inor oil A\licro indicated, iron m cisiK digestible form, ar«enic, tbc hypo- 
phosphites, malt, and Inefate of lime include what is needed in tlic major 
it> of cases In some cases climatic treatment is indioitid ihc selection 
of the proper einironmcnt for tbc comalescent who needs a change dc 
mauds the thorough consulention of mans factors, and becomes an exceed 
inglr important and responsible matter 


SPECIFIC TREATMENT AND CHEMOTHERAPY 

Eufcs I CoLi. \Mi A H Doenzz 
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Eeviseo na IlEsna T Cmchrnvo 

OrsErAi. CoNsinEn\Tio\s 
* f ciuv n *■ “ 

Diplococcns pnoumoma? (VTciclisclbawm) or the pneumococcus 
(Frnenkcl), aa it is common^ called, is a bij^bh pinsitie coccus winch 
IS widely distributed throughout ncarh all halntable parts of the world 
In the tropics and the regions where txtnmt cold pro? iiU during a Urge 
portion of the acar, the organism is imieh less froquenth found than in 
the temperate zones where seasonal mriations in tempi rature and climatic 
conditions are more extreme Pneumococcus infections ma\, howcacr, 
show a high degree of incidence in tropical and subtropical climafis, 
affecting most scaerely the natiics of these localities ^^hc^c such a con 
dition has prevailed, it has followid the association of natives, among 
whom in their normal habitat pnciimoeocciis infection w is ncarlv un 
knoivn with whites coming from regions where pneumonia was common 
and w’ho probabh acted ns earners of the infection Tlie bigb suwepti 
bilitv of natnes in such an epidemic inditates the probible absence of 
previous exposure to pneumococcus infection 

Although Ebcrlh, Klebs and Ivoch dcscrilied cocci resembling pncii 
mococeus found in association with lobir pneumomn the cultural metliods 
at tbeir disposal were insufficient for a positiic identification of tiie or 
ganisra The discoiera of the pneumocoecus may be attributed to Stem 
berg and to Pasteur, who published almost simultaneously nccoiuits of 
tlio laiicc-sbapcd diplococcns m the norniil mouth which was able to 
induce a fatal scpticimia in rabbits Thia hnweaer, did not associate 
the organism of the mouth with the aanoiis pitliological lesions which 
we now know to be caused bv pneumococcus and it was onU after the 
thorough studies of Frienkel and of Wticliselbmin that the constant 
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time \lco)iol depresses tlie general resistnnce jnereases lialijlity to ex 
posure snd has an influence in the causation of certain ca«G3 The pre 
disposing effect of previous attacks is of doubtful significance as we know 
that various races of pneumococcus e^ist and though infection with one 
race may confer a permanent iiumnnitv against that race, it may have 
no effect against infection with heterologous races 

Until study of the epidemiology becomes more widespread but little 
hope exists that the di ea^e can be attacked from the standpoint of prophj 
laxia and ne must look forward for a time at least to a continued high 
incidence and mortality that is appalling The physician is therefore, 
reduced to consider what effective measures exist for the successful ban 
dling of the individual who is suffering from an acute attack of the disease 
The problem of directly influencing the normal course of pneumonia is 
extremely complex and attendeil bv what ippexr to be almost msurmount 
able difficulties The pathological process is a rapidlv developing one 
and the clinical onset usually fnlniinint and without warning Often 
when the physician first sees (he patient the lungs may alrcidy be the 
seat of widespread infection Of favorable import however is the ten 
dftuiy wi thv, ^ heeoTtie loeylvxxd \w a svwglx ftwd tht mxyox 
Jty of favorable cases tor this locilization to bo rendered permanent by 
rising rusistancc of the infectdl individual Omy* localisation is success 
fully accomplished the seventy of the symptoms stems to abate some 
what The margin of safetv is nevertheless a narrow one, and, if the 
virulence of the infecting organism is groat or the resistance of the patient 
unduly low a spread of the infectious process almost always occurs With 
a spread of the process after the initial involvement, the svmptoms again 
become increasingly severe and it is then that the struggle for life reaches 
a moyt precarious stage, for it is during the period of such an active 
growth of the pneumococcus that the already weakened patient is most 
likely to succumb 

A progression of the di ease mav manifest it elf in two ways 
There mav be in increise in (he area of lung involvement and with 
each successive lobe tbit becomes diseased the picture grows more hope- 
less On (bo odicr hand (he lesion m the lung may appear to be sta 
tioiiarj and m spite of this the pitient rapidlv loses ground and dies 
on from the fifth to the seventh day of the disease Usually in such cases 
a serious invasion of the blood has occurred, and the pneumococcus find 
ing a favorable medium fur its growth, develops rapidly and death is 
due to an overwhelming septicemia Bacterial counts of the organisms 
in the blood iii the e ci es have been found to range from one to sixty five 
thousand per cubic centimeter Often both processes occur at the same 
time and with tho active spreid of con olidation of the lung there is a 
siiimltancous growth of (he pncumocotcns m tho blood If an efficient 
spocihc thcrapv 13 ts be developed, it must meet the gravity of the situa 
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period of time such diseases as diplithena ind tuberculosis have sho^ii 
a quite definite shrinkage, and one feels tempted to ascribe this to the 
Midespread activity directed toward tlie limitation of the e diseases It 
seems to he tnio tint the incidence and fatnlitv of pneumonia may varj 
from soar to jear, but this is most probabh associated with differences 
in climatic conditions It is also possible tint wacelike clnngcs m the 
Mrulenee of pneumococcus races as a whole ma^ occur, or that the inci 
dence of infections with the more Mnilent races ma^ he more common 
in one year than another In view of the fact that most individuals harbor 
m the mouth an organism indistinguishahie from the pneumococcus, the 
presumption is that most pneumonic infections arc auto-infcctions, and 
that the important factor in determining the incidence of the di«ease is 
a variation in individual susceptibilitv Dochez and Averv and Stillman 
have recentlj shown, however, that pneumococci belonging to what ire 
known os Groups I and II do not occur in the mouth secretions of health) 
persona unless such individuals have boon m intimate contact with cases 
of pneumonia in which infection was due to these tvpes of pneumococci 
Such an observation indicates that infection with thcbC varieties of pneu 
mococcus spreads either throuch contact with on infected individual or 
through association with a health) earner Definite epidemics of pneu 
monia are not of infrequent occurrence, and gencrall) prevail where 
highlv susceptible individuals are opposed to infection or among persons 
living in close association Such epidemics have developed as a rule 
in schools, hospital wards, prisons and on shipboard Studies bv Stillman, 
Blake and Cecil and Park and Cbickcnng have showm that pneumococci 
of Tjpe I or Tvpe II have been the causative agents in most of these 
epidemics 

Owing to the prevnous lack of a well defined epidemiology and the 
absence of sufficient evidence showing the dependence of one case of pneu 
monia upon association with some preceding case, we have been forced to 
conclude that exposure is universal and that the incidence of the disease 
18 determined bj special conditions in the individual Certain factors 
have a more or less immediate influence upon the occurrence of the disease 
Statistics teach that pneumonia is commonest in earlv adult life, the 
period of greatest physical activitv, though the mortalitv is greatest 
among the aged Those who labor out of doors are more often affected 
than those engaged in sedentarj occupations Both of these factors indi 
cate that fatigue, especiall) when iccompanied bv exposure to unfavorable 
climatic conditions, has an important influence upon resistance Previous 
irritation or infection of the respiratory passages seems to act as a pre 
disposing factor in tho causation of pneumonia At least 50 per cent of all 
patients give a history of a “cold” for vanahlc periods preceding the acute 
onset Whether such colds are of pneumococcus origin and the pneumonia 
simply represents an extension of the infection is not known at the present 
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and influence were doubted for man^ ^ea^s. Recent studies have, how 
c\er, shown that in most instances protectisc antibodies occur during the 
cour e of lobar pneumonia, and the conclusion seems ju tified that they 
pla^ at least some role iii the mcchnuism of recoverj Ibe confirmation 
of these results has been of great importance because, without such i 
basis for investigation little hope could be entertiiiied of making prog 
ress in the artificial production ot such bodies and tbeir use as tberapeu 
tic agents There seems then to be sufficient seientific background to 
encourage the serious considention ot the usefulness of biological bodies 
which may be supplied artificiallv from the bodies of foreign animals or 
produced bj special methods in the hod> of the host hiiii«elf 

Consider ition must al o he given to the possible efficiencv of somo 
of the synthetic dru^^s ubich hive recently been developed and for which 
a specific action is claimed These drugs have been used independently 
and in some cases in conjunction with specific anti«era Products of am 
mal cells have been utilised in the. treatment of pneumonia and certain 
chemical suhstanccs which acted not against the infectious agent, but 
which provoked «omo spceiil tvpe of cellular reaction on tho part of the 
host All these vinous meisurev can probiblv bo brought together and 
considered under tho heubng of spccihc thcrapv Undoubtedly the most 
important nre those •which hive in view thi development of spcoifio bio- 
logical agents, such as erotberopy and vaccination, or tho production of 
chemical bodies with specific antibacterial action 

SEruvi Therapt 

Attempts to control bacterial infections by means of specific antisera 
depend upon either one of two types of action which these sera possess 
Their activity may b directed either igiinst the living ori^mism itself 
and result m its death or a limitation of its ability to develop, or it may 
be directed agiinst products of the bactcml cells which are diffusible 
and which miv be able to effect injiirv at a distance where no living bac 
tcrnl cells are present The first type of sera are known as antibacterial 
or auti infectious the «ea>nd as antitovic Antitovic sen “uch as we 
Inve in the cise of diplithena and tetanus, have proved the most effica 
Clous of the antisera which hive been produced so far Attention of 
investigitors wis early directed to the search for tovins produced by tb® 
pneumococcus and to attempts to develip an immunity to mch possible 
bodies So fir the dcrnoiisfntion of i sohiWe (ovin derived from the 
bacterial cells of pneumococcus thit is lu any wav comparable to dipli 
tberia to'^in has not liccn siiccc sfnl The Klemperers tested the tovicitv 
of broth cultures from yvliicli the bacteria had been removed Although 
It was po Slide to kill inimnls with this material such lirge quantities 
were required as to render it unlikely that the toxic action could be due 
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tjon Jn such scuro ciecs and must be able to m'ltch (Jic tTtriordrnar^ 
rapidiU witli '\\lnch thc«c plienomena of the disease arise 

When confronted ^\lth an established Inctenal infection, the phjsician 
Ins at his disposal but a verj limited number of methods b\ means of 
uhich he can hope to influence the course of the process faiorabU In 
the mijorih of insfinccs hta attempts mast represent an effort to aid 
the hues of defense alrendj pronded h^ nature, or, at most, to relieve the 
patient of controllable embamssments In a feu instances the mcdicil 
sciences have provided us with agents which either attack diroctlj the 
invading microorganism or neutralize the products, hj means of winch 
thev 2 ntoTicato and destroy the host The litter methods offer the moat 
hopeful means of controlling an established bacfcnal infection, and it is 
to the search for such specific methods of thenpj tint much of the imcs 
tigation of infectious dneascs is at the present time directed Until re- 
centlj the artificial production of specific therapeutic agents has been 
cirned on eatirclv in the bodies of fonign animals, or else efforts hare 
been made to prmoko h\ special methods, such as aacciiiotion, an in 
creased production of specific antibodies within the bodj of the host him 
self The introduction bj Ehrlich into the thernpa of disease of a 
BMithetic chemical compound with specific antibictcrinl action has greatly 
enlarged the field of specific tberapeuties All of the methods mentioned 
hero lin\o been tried from time to time in the treatment of lobar 
pneumonia 

Pneumoma belongs to a group of diseases which maj be 8t\led self 
limited Practicalh nothing can be done ordmarj methods to shorten 
the course of the disease, and recovery, when it occurs, is usuaU'y sharp 
and spontaneous The rapiditj with which the patient passes from a 
condition of extreme gravitj to one of comparative «afoty suggests the 
occurrence of some quite sharp and definite reaction against the infecting 
parasite on the part of the ho*-! Studies of the blood of individuals 
recovering from infective dibeases have shown that at some stage of tlio 
process m manv cases certain agents known as antibodies develop which 
maj exhibit a variety of specific effects upon the microorganism causing 
the disease Tbej maj belong to the groups of agglutinins, bactenolvsms, 
opsonins, protective bodies of unknown action, or other bodies vvith specific 
reactions The artificial production oi such hodies in animals hj injec- 
tion of dead or living pneumocotci has been comparativelv easv F and 
G Klemperer during the earlj years of the stud^ of immunity demon 
•itrated that rabbits injected with the pneumococcus or its products m 
culture developed m their blood serum a power to prevent infection of 
normal rabbits with large doses of living virulent pneumococci Tho 
demonstration of the pnsence of such bodies i« the blood of piticnts re 
covering from pneumonia and the relation of the appearance of these 
bodm? to the crisis has been aomewhat more difficult, (and their presence 
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mav bt produced bj org,nnisms otbcr than tLe pneumococcus and, m some 
instances, such orj^anssma maj act m conjunction with the pneumococcus, 
for practical purposes in a study of the specific therapy of pneumonia 
it IS sufficient to consider the pneumouiccus atone as the causative agent 

Sbortlj after the definite establishment of the causal relation bip of 
the pntumotoecus to lobar pneumonit by Fracnkcl and bv \\ eichselbaum 
eyptrimenters began to study the immuniti producing qualities of this 
organism Attempts were first made to develop an active immunity in 
eTperimental animals A Fracnkel made the fundamental observation 
that rabbits which had survived v subcutaueous injection of living pneu 
mococcus were later immune against a subsequent injection of a fully 
viniknt culture Other observirs later confirmed tbis result and were 
able to call forth an active immunity against the pneumococcus m a 
variety of ways Foa and Bonloni Lfrtduzzi were able to protect am 
mals against fatal doses of viruknt pucumococci by previously injecting 
them with ^ttenuated cultures ot pneumococcus F and G Ivlemperer 
obtained active immunitv by the use ol cultures killed either bv beat or 
by the addition of carbolic acid Emmerich and al o Jlennea were 
able to get a high degree of active immunitv bv first treating their 
animals with killed or attenuated cultures and Lter submitting them 
to injection with increasing doses of living highly virulent org,ani8ma 
The later work of Neufcld indicates that the hiobcst degree of active 
immunity can be obtained m this wav Other means and various prod 
nets of tile pneumococcus have been used for active immunization, but 
the evidence lavors the uve of living virulent bacteria as the most useful 
method 

As soon as it had been determined that animals could be actively im 
munized against pneumococais observers turned their attention to the 
practical u»e that might he made of this phenomenon m the treatment 
of lohar pneumonia in man Efforts were fir«t made to transfer the 
immune principles developed in an activeh immunized animal to other 
animals, which were then exposed to experimental infection These ex 
pcrimonts were early aucccesful and a number of investigators bare been 
able to protect animals against experimental infection with pneumococcus 
bv giving either previouslv or simultancousH with the infecting dose a 
^mall quantity of the blood «enim of an activelv immunized animal 
The results of treatment in animals however, as contrasted with preven 
tion or protection have not been **0 latisfactorj 'Wliilo a very small 
amount of scrum will usually protect an animal from a large do«e of bac 
teria given with the scrum or a verv short time afterward even a large 
amount of eenim usuallv will not cure the animal after infe tion is well 
advanced Fvidcnce is not lacking however that even m animals such 
immune scnims may have curative as w**ll as protective action Efforts 
nt treatment have usuallv been attempted in rabbits or mice, which are 
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to the presence of substances analogous to true toxins These solutions 
also possessed some immunizing qualities uhich wore dependent, doubt 
less, upon the presence of a certain quantity of bacterial protein derived 
from disintegrated organisms That the pneumococcus docs not, under 
the ordinary circumstances of bacterial growth, form highly toxic bodies, 
and that even large doses of the livin^, bacterial bodies can be given with 
out toxic action unassociatcd with a general bacterial infection, render 
It unlikely that an antitoxic ‘senim of the tvpo of diphtheria antitoxin 
can bo prodiuod More recently Bubstaiices have been prepared from 
bacterial bodies bj special methods which seem to be more nearly related 
to the soluble toxins Ibese substances proiluce the tjpc of death seen 
m acute anaphjlactic shock, and have bttn tested largely on such sus 
ceptiblo animals as the guinea pig PriedbcrjjCr, who was the first to 
prepare these bodies from bacteria, lias called them anapliylatoxins, and 
IS inclined to attribute the intoxication arising in infectious diseases to 
substances of this nature l)old fiist prepared such a substance from the 
pneumococcus Uj submitting pnciiniococciis to the action of a specific 
antibacterial scrum and 8 ubsc<iucntly die,08ling the sensitized bacterial 
bodies with guinea pi^ compkineiit, a toxic bod} is formed which kills 
guinea pigs ncutelv in a few minutes The mode of death resembles very 
much that seen m acute anaplijlaclic shock Substances of like nature 
have been subsequently prepared by Kosenovv by allowing the bodies 
of tho pneumococcus to undergo autolyaia in salt solution, and bj Colo 
by dissolving the bacteria in bile, m winch they ore readily soluble At 
tempts to immunize animals against these bodies so far have been failures, 
although antibacterial sera prepared from horses bj the injection of living 
virulent pneumococci may have a slight neutralizing effect General 
opinion holds that the«o substances arc not toxins of the typo of diphtheria 
toxin, which is probably a tnic protein, but represent some intermediate 
stage in tho dige tion of kictcnal protein which is toxic Support is lent 
to this view bv the fact that when bacterial digestion with complement 
or bacterial autolysis is allowed to go on for too long a time, tho toxic 
qualities of the mixture disappear On the other baud, the work of 
Colo suggests that these bodies may be preformed in the bacterial body 
and represent the endotoxins of Pfeiffer It is by no moans established 
as yet that the toxemia of infectious diseases is dependent upon such 
artificially produced bodies, and the fact that in all likelihood they are 
diointcgration products of protein renders it unlikely that anything in the 
nature of antitoxic immunity can be developtd against them 

Attempts to prepare specific antibacterial sera whoso object is the 
destruction of the bacterial body baxc been more hopeful Such sera arc 
highly specific m their action, and for their proper preparation and use 
require a refined and detailed knowledge of the bacteriology of the infec 
tion in which they arc to be used Xhongh pneumonia of a lobar tvpo 
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inasmucli is this could not be considered a form of specific senim fherap} 
in pneumonia Anders holds that the rtsuUs observed m the serum 
treated cases of pneumonia reviewed h> him were not sufficienth favor 
ible to warrant its introduction ns a {,eEcral method for the treatment 
of the disease The majority of Vmeritau imcstigntors who have cm 
ploied antipneuraoeoccus scnmi of the usual t\pe therapenticalh coincide 
with this view 

Certain obstfiers, on account ot the earlier doubtful n ults obtained, 
lia\c endeuored to interpret them and to improve the methods for the 
production and administrntion of intipneumocoecus serum Tirzoni and 
Paiiichi have attributed the unfavorable results obtained from the use 
of antipncumoco(.cus ^cruIn to tlic fact that the orp^aiiisms used for the 
immunization of animals were grown on in nnsuitnblc medium. To cor 
reet thi« thev cmploved a sptenlh prepared bouillon in which they 
claimed that the pneuraocotcus formed toxins of the same character as 
those formed m the animal bodv They claim to liave been able to kill 
quickh animals injected with doses ot such cultures ^nimils were im 
miinizcd first hr the injection of filtrates and later by the full culture 
Care was taken in the tune alter injection of blcrdmg the animals mas 
much as Tizznni and Panichi found (bat the time of maximum concen 
tration of antibodies lu the blood varied in ditfcrcnt animals and that 
the high mark was of short duration The authors obtained in this wav 
Sera which in do c*s of 0 2o per cent of the bodv weight of rabbits pro- 
tected again t a sminltancons intravenous injection of 0 2 ac of a viru 
lent pnoumococeiis culture whereas the control animil died in tweiitv four 
hours Thev were able alsj with like do es of ►erum and culture, the 
culture hems given first snbeiitancouslv to cure rabbits after the appear 
ince of the pneumococcus in the blood In one instance where larger 
do«cs of scrum were employed an aiiimtl recovered when the control had 
died before the test animal receivcel tlio first do e of serum Such results 
if reliahlc indicate a scrum of cstriordinarilv liigh pitencv Panichi 
treated 7 cases of pneumonia with intravenous do es of from 15 cc to 
30 t c of this I rum and savs tint in all cases the administration of the 
serum wis followed bv beneficial results and a fall of tbe timperature bv 
Ivsn In view of such striking experimental and therapeutic results it is 
surprising that no further obocrvations on the action of the scrum cem 
to have been made 

Roincr sought to inenyisi' tbe eflicicnev of tlie scrum prepared by 
him in a different wav Iiis.fi id of immunizing n single animal and u in,, 
*he criiin thus obtained iveral animals were cho cn, includin„ Lor c 
little and sheep kfter each had been immunireil to a sufficient degree, 
thev wore bled the «erum olitaineil niived together and ii ed for treat 
meuf I5\ using antibodies derived from different sources it was hoped 
to obviate the pn««ibilitv that certiin individuals might fail to oomplc- 
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extremely susceptible to pneumococcus infection and m winch the infeo 
tion runs i \er\ rapid caut«e When injections of pncnraococci arc made 
directly into the lungs of guinea pi^s, the luftetion runs a slower course, 
and Kcufcld and Uiigerm uiii line diown that in such cases, if injections 
of even small aniouiitg of scrum arc made as late as three hours following 
the infection, reco\crj occurs in a large proportion of the animals These 
experiments m the production of active ind passive immunity in animals 
to pneumococcus arc so striking and fiuulameiital that it is little wonder 
that efforts to find methods for using the sera obtained tbcrapoiiticallv 
m man were begun more than twenty years ago hj the Ivlenipcrer 
brothers, and arc still being persisted in in a number of places where 
medical investigation is carried on 

Attempts to utilize the serum produced bv immunization of animals 
as a curative agent m cases of human lobar pneumonia were first carried 
on by F and G Ivlcmporcr They treated 18 human caeos with serum 
derived from liighh immunized rabbits In some of these cases they 
observed a permanent fall m the temperature and m others onlv a tom 
porarv lowering Their trials were not earned further, nor were thoso 
of Toa and Scabia nor of Jans^nn, who al^ thoU|j,ht that the> had obtained 
beneficial results bj the use of immune rabbit scrum 

Uanv attempts at treatment have boon made with the use of sera ob- 
tained bv immunization of the horse or tlic ass Washbourne reports 
the treatment of C cases with horse senim Tlircc of these seemed to bo 
benefited, 1 died, and in tho other no effects were noted Pine, who has 
prepared an antipncumococcus scrum by the immunization of tho donkey, 
treated 32 human cases with this wnim All but 3 of those who were 
treated in the advanced stages of the di8fa«c recovered According to 
Pane, the scrum effects an improvement m the subjective condition and 
a lowering of the temper iturc A number of other observers have u^ed 
Pane s serum and report favorable results follow ing its use On the 
other hand, Banti and Picracciiii, who treated 21 ca«es with Pane’s senim, 
failed to get any benehcial resnlts Spolvcrini, using the same ^erum 
in 11 ca«cs, thought that the tcmiHs were alit,htl^ favorable, but claims 
to have obtained the same effects by the use of normal horse serum Eyre 
and 'Washbourne have shown that samples of Pane’s senim sent to them 
protected animals against infection with four strains of pneumococcus 
which thej had, but failed completely to protect against a fifth strain 
Cantieri found that Pane’s senim influenced somewhat the fever and 
general condition of the cases ho treated, but had no noticeable effect on 
the outcome of the disease In America Anders has collected 535 cases 
of pneumonia which have been treated hj specific serum Of these, 
received antipneumococcus serum and Cl cases antidiphthentic scrum 
Of these 85 died showing a mortality of 18 3 per cent Of course, thoso 
treated with antidiphthentic seium <«hould be excluded from the statistics, 
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inasmuch as this could uot he considered a form of Bpecifie serum therapr 
in pneumonn Anders hold's that the results observed m the serum 
treated cases of pneumonia reviewed bv him were not sufficient^ favor 
able to warrant its introduction as a general method for the treatment 
of the disease The niajoritj of American imcstigatnrs who have em 
plojed autipneumococcus scrum of the usual type therapeutic illj coincide 
with this \ie\v 

Certain ohs« t\erB, on account of the earlier doubtful re uUs obtained 
have endeavored to interpret them and to improve the methods for the 
production and idministration of antipncumc coccus scnim lizzoni and 
Paniehi have attributed the tinfivorihlc results obtained from the use 
of antipneumocoi cits ''crum to the fact that the oroanisms used for the 
immunization of animals were grown on an unsuitable medium To cor 
rect thi« thoj emplovcd n spcciallv prepared bouillon in which thev 
claimed that the pneiimococcu? formed toxins of the same character as 
those formed in the aiiimil bodv They claim to have been able to kill 
quickH aiumala injected with doses of such cnUvvycs AnimsU were im 
munizcd first by tho injection of hltrvtcs and later bv the full culture 
Care was taken in tho time after injection of bleeding the animals, mas 
much as Tizzoni and Panichi found that the time of maximum conecu 
tration of aiitibodus m the blood varied in different animals and that 
the high mark was of hort duration The authors obtained in this way 
Sera which in doses of 0 per cent of the bodv w(.ii>ht of rabbits pro 
tccted against a simultaneous iiitraviuoua uijcction ol 0 2 ct of n vini 
hilt pneumococcus culture where is the control animal died in twentv four 
hours Thev were able also with like doses of serum and culture, tho 
culture being given first suhciitancoush to cure rabbits after the appear 
anee of the pneumococcus in the blood In one instance where larger 
doses of scrum wire cmploviHl an animat recovered when the control had 
died before the te^t animal recdxeil the brst dose of senim Such results, 
if roluble indiiite a senmi of extriordiiianh high poteuev Puiiclit 
treat* d 7 ciscs of pneumonn with intravenous doses of from 15 c.c to 
30 ce of this scrum and «avs tint in all cases tin administration of the 
serum was followed bv bencficivl results, and a fill of the temperature bv 
Ivsis In view of such striking expenmciital and therapeutic results, it h 
surprising that no further obsirvations on the action of the serum stem 
to have been made 

Romcr sought to increa c the cfhciencr of the semm prepared by 
him in a different w iv Instead of immunizing a single niiimil and iisin^ 
the soriim thus obtaimd stvrril munvls were chosen nieliitling ]ior«cs 
tattk and elitep Vftec each had. le<-u uniimnized to a sufficient degree 
thev were hied tlu scrum obtiineil mixtal together and used for tnat 
ttient Tv usiRp, antilxidics dtriveil from different sources it was hopid 
to obviate the po«sil ilitv tint cirtain iiidmdiinis nu_lit fail to comple- 
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mcnt the antibodies of the scnim if these ^\c^c derived from a single 
‘source, whercia Lj furnishing a multiplicity of antibodies, the cliancos 
of the treated induidinl s pos-'CssiUj, suitable coinpleinentnig bodies were 
increased In the htt r methods of prcparuig the seriiin, this complicated 
method uas abaiidontd, as was also the use for purposes of animal im 
muuization of strains of piicuinotoccus cultivated directly from human 
material Single animals were used and these uerc immunized by the 
injection of miiltiplo strains of liv ing highly Tinilent organisms, a method 
previously recommended hy 1 mmericli, Jlcnncs and others itoroers 
polw alent scrum, prepared both hy the earlier and hter methods, has bceu 
and is still used extensively, both in the trevtment of ulcita serpens and 
in lohir pneumonia A iiuiiiher of men have rejiortcd the character 
of the results obtained by the use of this scrum Passlcr treated 24 cases, 
of which 4 died and 20 recovered In favorshle cases the course of the 
diseiso was shortened As a rule, in from six to twelve hours after the 
administration of the strum, a notable drop in temperature occurred 
The infection seemed to assume a lighter cliaracter after tho scniiu, the 
subjective feelings of the patient were improved, and the circulation 'faa 
favonblv iiiflneiiced In (» cases crisis occurred after tho first injection, 
and in 4 cases, after the second injection The scrum was administered 
in from 10 to SO ec tivcu subcutaneously Crux also obtained favoraWo 
results in 12 cisos, obscning n fall in temperature, beneficial influence 
on the pulse and sliorttuiiig of the course of the disease Crux adniinis 
tcred tho scrum m do os of from 2 *5 to 5 cc suhcutaneouslv, repeated 
m twenty four hours Tlie quantitus of scrum given hy this observer 
were so small that it seims doubtful if the effects observed could roa 
sonablv be attributed to fbc action of the scrum Knauth troited 7 cases, 
all of which recovered He employed larger doses of serum, from 20 to 
oO c c IJejcr obscr\cd some dtcrevse in the mortalitv in 21 cases treated 
with Ikomer’s serum Otiur inTeatigatora did not obtain such favorable 
results 2day obsericd a favoriWc eubjeetive effect but no influoucc m 
liastciuiig t!ie crisis or on the course, temperature or extension to other 
lobes Liiidensfem observed » fxvorablc subjective effect and a drop 
111 temperature following injection which, however, soon rose again to 
the previous height Of cases treated h\ Winhelmaim with doses of 
from W to 40 cc, 5 died, allowing a mortality of about 30 per cent 
Stcyrer using Iirgc doses of scrum could not produce a critical drop m 
the temperature Jurgens ohserved no favorable effects following tlie use 
of the scrum The comhimd 44 cases treated by Pa«sler, Winkelmann 
and Lindenstein showed a joint death rate of 25 per cent, a result which 
IS conclusive evidence against anv marked influence on the mortality rvto 
The studies of Ncufeld and Handel and their associates on the prepi 
ration and action of antipnciimocoecns strum seem to mark a very distinct 
advance over the methods cmploved by previous observers In immuniz 
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mg tlie horses from which the serum was ohtauiLd they employed lar^o 
doses of living virulent pneumococci The cultures selected depended 
upon a careful serological study of several strains of pneumococcus 
obtained from human mateml Previous observers bad rteoguized the 
probability of the existence of different varieties of pneumococcus and 
m their immunization work frequently used a multiplicity of strains 
The relation of one strain to another had however, never been satisfac- 
torily tested The invcatigation& of Neuftld and Handel were carried on 
with strains of pneumoeoceus isolated from cases of pneumonia Sera of 
high potency were obtained from ribbits douLevs and horses by immuni 
zation of these animals vviUi a single strain of pnenmococcus The sera 
thus obtained protected to the same degree as with the original strain 
against most of the other highlv virulent strains of pneumococcus in 
their pos'^ession There were, however, certain strains which althoivh 
they could not be di'^tinguislied by ordinary methods from the strain of 
pneumococcus used for lumunizition wort not influenced m any degree 
liy tlio action of the scrum Equally efficient immune sera could how 
ever be prepared from these strains and it was furthermore found that 
theso sera protected animals neither against the iirst tv pc strain nor was 
there cross protection between the c two atvpical striins as Noufcld calls 
them. These observations at once nuU it evident that the type of organ 
ism concerned in the production of any case of pneumonia is of pnmarv 
importance from the standpoint of speafic tlicrapv For the successful 
imniunizition of animals strains must be employed which include as far 
ns possible such tvpes is arc met with m casts of human infection Fail 
nro to obtiin oOid results in particular instances of the di«easc require an 
investigation of the tv pc of organi&m concerned in such a case before it 
cm be detcnniiicd that the lack of success is due to fiiluri, of the serum 
and not to an attempt to mfluenee a strain which is insusccptiblo to the 
action of the serum 

Tveufdd and llniidel also contributed important observations on 
methods of titration ot the potency of antipncumoeocciis serum, and on 
the dosage and bcNt methods of administration Previous iiivestigitors 
hid paid little attention to the potency of their cn whereas J«eufeld 
and Handel dcvelopd a method for testing the protective value on am 
nials Mice were injected with a constant quaiititv of immune serum 
and shortly aftirward with varying di&cs of a culture of pneumococcus 
of stindird virulence By uch a method the vinileuce of the oTpatiism 
was determined and the number of fatal doses aguust which a given 
quantity of cnim would protect In this wav it is possible to maintain 
some standard of efficiency of the scrum 

In the earlier studies of the action of antipncuraococctis scrum m 
human cases rchtivcly small do es admini tered sul>cutaneouslv were em 
ployed ’Scufckl and Handel hive recommended the u o of much larger 
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doses intraAonoiislj In titrating inimuiio scrum against varying doses 
of pueumococci injection into mice, llio> Iiom, ehown tliat a certain 
amount of serum in rehtiou to liodj weight is required to protect This 
amount protects igainst many tunes the kthiJ dose On the other hand, 
a slightly 'inaller do«c mi\ not protect at aH, e\cn igunst onl^ a verj 
small multiple of the minimal lethal do e In other word's, such a scrum 
does not ol)e^ the law of innUiplc proportions, and to Ih? cfHcicious, eieu 
against a ^e^^ mild infection, it must be present in the bod\ in a given 
concentration This concentration thej Imt called the ‘“^clivvellcmvert ’ 
or threshold concentration Reckoiim^ from their experiments on mice, 
thev o&timife that in man the eiiralne dose of the \ irietj of scrum tested 
b\ thorn must be. at least 7.> cc If is evident, tiicrefore, that one reason 
V li\ antipncumococeus scniin has not Utii more effieieioits m the past 
IS that it Ins not been ndinimstered in Biifficicntlv largo doses 

The serum of Jvciifild and Ilundol has rctcntlj been prepared com 
mcrciallv and a number of ol*'*ervor3 have reported the results obtained 
from Its use ^\citz treitod 38 ci«ie3 vvitli nppareiitl} beneficial results 
The initial dose of strum was from 10 to 40 cc rhi« was repeated in 
twelve hours, and luaiiv of the cases received cvcral injections Of lo 
cases treated on the second d «>, 12 showed an nppareiitlv aliortive. course 
kmong these was one individual vrho showed 900 colonies of pneumooocci 
in 10 c c of blood t ikcii before the first injection Two ca cs were ferer 
free on tlio third div, 10 on tho fourth ilvv and 1 on the fifth dnj In 

3 there was no shortening of the cour o of the fever One of those, an 
alcoholic, died After deith (he blood and orgUis gave sterile culture®, 
although before tho ti«c of (he serum 10 cc of blood gave from 2,000 to 
1,000 colonies of pneumococcus The da> following the injection the same 
quantitv of blood showed 21 colonics and the auceecdiiio cultures were 
'sterile Of 9 ciacs treated on tho third and fourth da}S of di«oa e, 9 
showed a normal temperature after two d ivs of treatment In 2 of these 
cases there was no noticeable effect on the tcinperiturc Tlircc of the 
patients died, hut in these the infeetiou was a mixed one, so that the result 
was not clear-cut Of 7 eases treated hrst on the fifth and sixth div, 

4 died Weitz concludes that the senim of Neufcld and Handel exhibits 
a specific action in ca«C8 of lohar pneumonia and that tins action la most 
manifest w'hen the patients arc trcitcd in the earlj sti^^es of the disease 
The report of M eitz is of especial interest in showing the effect of the 
serum upon general pneumotoccus infection In his expenenct no 
case had recovered which showed such large numbers of organisms m 
the blood as the two mentioned tTnfortunatelv > m. this senes of cases 
no attempt was made to deteiniine whether the tvpc of organism in each 
individual case was susceptible to the protective action of the serum 
employed 

A smaller number of cases treated with the Ncufeld Ilindel serum arc 
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reported bv Gcroune In nil 12 cases were truttil, smniig them 3 cbil 
drcn In the eirher easts in whicli smill doses of «triim were naed, 
10 to 20 ce, the results nert not especially favorable In the later 
cases Geronne increased the dose of senun tn 40 to 80 c c and found that 
in tlicbc casts there was a marled iraproaemcnt in the general condition 
and lowering of the temptratiire and in some inst incts a shortening of 
the course of the disease Normal shiep serum used m i certain number 
of control cases shoued no sueh favonblc results Geronne observed that 
the course of the local condition in the lung was not noticeibly affected 
by the use of immune scrum 

Neufeld points out thit, according to the work of Rosenou consoli 
datifin persists m the lung even after the disappear incc of living pneumo- 
cocci and argues from this that tlic emm could not bo oxpecttd to have 
mutb. effect on the IocaI condition onco the diseise is v.eU cst iWished lie 
empliasizos, howe'er the importance if the generil infection and thinks 
that ID manj cases of pneumonia this is the most senous element of the 
disease In addition he thinks tbit tho scrum has some influenec in 
preventing tho development of new ircas of consolidation in other portions 
of tho lnn_ 

Tho authors of the pie ent paper hue been interested in pneumococcus 
infectious, particuhrly lobir pneumonia for the past twelve jtars 'Ihe 
work was taken up with tlie objut of developing if possible some form 
of specific theripv In order to olitain proper material feir the immiinua 
tion of horses a large number of pneumococeua stnius freslilv obtiincd 
from ca cs of lobir piuitmouia were tudied hv Dochez niitl Gillespie 
XhesO studies indicate certain important reasons wh} nntipneumococcus 
Bonim mav not have proved ot value m the pisl und etplain whj even the 
fldministritinn of verj larj.c do es earlv in the discue maj prove of value 
in onl' a small proportion of cases In tho past intipncumoeofcus serum 
has been administered indi^crumnatelv lu alt ei cs of pneumonia no 
effort being made in the individual es e to determine the nature of the 
bacterium causing the infection It Ins long been known tint character 
istic lobar pneumonia may be caused n number of other orj^anisms be- 
sides the pneumococcus siitli as streptococcus and influenza bacillus It 
13 well recognized that an anfipnenmococeus scnim cannot be effective in 
case the dun e is due to an organism other thin the pneumococcus since 
«iKh scrums arc as n^idlv specific in their immune reictiniis as is anti 
(liphthintic Bcnim for diphtliena to^in It mint be granted however, 
that a hr_^i inajoritv of the cases of tvpicil lohar pneumonia arc due to 
pneuinocoecus so tint if such a «cnim were cineacious against all such 
ci«e« the results of its administration would Ic minifist \onfeld as 
Ins Ken previouslj menlionod, foimd tint an antipnciiinociKciis emni 
prepared hj him L\ the tmmnnir ition of a lioise with a given rice of 
nnciinineocci was effective agiin t the race of pneumococci u«<-d for im 
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doses Ultras cnoiislj In titritiiig immune strum against \arjing doses 
of piicinnoeocci l\ injection into mict, tlicj liaic slioivn that a certain 
amount of stnim m rolition to body utiglit is rcqiiirtd to protect This 
'imoinit protects aj,ainst inin> times the lethil dose On tiic other hand, 
a 8llght]^ emnlicr ilo^o inR\ not protect at all, even agunst oiilj a \crj 
‘-mall multiple of the minimal lethil dost In otlicr uonh, such a scrum 
docs not obt\ the law of multiple proportions, and to ho tintacioii«, t\in 
against a vcr^ mild inftction, it must lx. present in the hod^ in a given 
toncentration Ihis concentration tlitj hue called the ‘ Scliwellcnwert 
or thresliold concentration Iletkontiio from their experiments on mice, 
thev estimite that in man the iiiratui. dos< of the >nnct\ of sennn tested 
bj them must lie at It ist 75 cc If is evident, tlicrcfon, tint one reason 
V hv antipncunioeoeciis si mm has not lx.cu more cfficitiotis in the past 
IS tint It Ins not been idniimstcred m sufficiently lirgt doses 

The «!crum of >,tufcld and Ilniidel has recently been prepared com 
mcrcialh and a numher of observers have reported tlic results obtuned 
from Its use ^^citz trcitod 38 ones with appireufJ^ benofieiaJ results 
riio initial dose of serum was from 10 to 40 cc Ihis was repeated in 
Ivvchc hours, and main of the casts rectued wvcral injection* Of lo 
oases treated on the second dij, 12 should an oppirentl^ aliortivc cour«e 
\moug the 0 was one indnidnil who showed hOO colonies of pncumooocti 
in 10 c c of blood taken before the first injection 1 wo cists vrorc fever 
free on tlio third dav, 10 on the fourth div ind 1 on tho fifth di) In 

3 there vvis no shortening of the course of the fever One of these in 
alcoholic, died After deilh the hlooil and or,,,aii3 give sterile eultiiro*, 
althouji before the u*c of the <!erum 10 ce of blood gave from 2,000 to 
0,000 colonies of pnoumoeoecus Iht daj following the injection the same 
quantity of blood showed 21 colonies and the succeeding cultures were 
sterile Of 0 cises treated on tlio third and fourth divs of ilisca^e, 9 
shovrccl 1 normal temperature otter two diva of treatment In 2 of the«e 
cases there was no noticeable effect on the tcinpcriturc Three of the 
patients died, but in these tlie jiifcetion was a mixed one, so that the result 
was not clcar-eut Of 7 taxes treated first on the fifth and sixth dav, 

4 died Weitz concludes that the scrum of Ncufeld and Handel exhibits 
a specific action m cases of lobar pneumonia, niiil that this iction is most 
manifest when the patients arc treated in the cirlj stages of the di«eise 
Ihe report of ^\cltz is of especial luterc t in showing tho effect of the 
scrum upon general pneumococcus infcetion In his experience no 
case had recovered which showed such luge numbers of organisms in 
the blood as the two mentioned Unfortunately, in tins senes of eases 
no attempt was made to defenmno whether tho tvpo of organism in eadi 
individual ease was susceptible to tho protective action of tho scrum 
employed 

A smaller mimbor of eases treated with the Ncufcld Iliiiidcl scrum arc 
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reported bv Geronne In all 12 cjsis were treatid, ninons' tliem 3 elul 
drtJi In the earlier ei ts m which small do^e^ of «f’ruin iven. used, 
10 to 20 cc, the results wen. not e peciallj favorible In the later 
ciscs Geronne increased the tlosi of senim to 40 to ''0 c c and found tliat 
in these cases there was a marked improsemcnt in the j^euenl condition 
and lowering ot the temperature and m some instinccs a shortening of 
the course of the disease I«ormal sbtep strum used in a certain number 
of contrcl cases ‘.hon^d no such faionble results Geronne observed that 
the cour t of tbc local condition in the lunj, was not noticeabh affeettd 
bv the use of immune acnim 

Heufeld points out that, actording to the work of Rosenow, coiisoli 
dation persists in the lung even after the disappearance of living pnciiinn- 
cocci and argues trora this that the enun tould not be eTptttnl to have 
much effect on the loeil condition onte the disease is vvell established Ht 
emphaaizca liowtver the importance of the general infection and thinks 
that in manv cases of pucumonn this is the most sc non* clement of the 
disease In addition he thinks that the scnim has some influence m 
prev anting tho development of new ai cas of consolidation in other portions 
of tho lung 

Tho authors of tho pre ent piper have been mtcrcstod m pneumococcus 
infections particiilarlv lohir pneumonia for the past twelve tears The 
work was taken up with Iht object of developing if po siblc some form 
of speeihc therapv In order to obtain proper material for the immuniza 
tion of horses, a lirge miiubcr of pneumococius striins frcshlv obtained 
from oases of lobir pneumonia wen. studunl bv Richcz and Gillespie 
riieso studies indicate certain importmt rowms win antipiieumoeoccus 
rruin may not have proved of value in the past and explain win even the 
administration of very large do ts carlv in the disease niav prove of value 
in onlv a small proportion of ea cs In the past aiitipneuinococcus senna 
has been administered indi&cnmmatcly m all cisos of pneumonia, no 
effort being made in tbe individual ea<c to determine the nature of the 
bacterium causin„ the infection It has long been known tbit character 
1 tic lobar pneumonia m ly be can ed by a number of other organisms be* 
bides tbe pncnmococeiis such as streptococcus and influenza bacillus It 
IS well recognized tint an aivtipiKumxwuis «enim cannot lie effettive in 
CISC tho di cabO is due to an oiganism other than the pncnmoeoecus since 
such serums art as rigidh epccific in their immune reactions as is anti 
diphtheritic sonim for diphtheria toxin It mu t !« grinted, however, 
tint a large majority of the ci cs of tvpical lobir pnciimmia are due to 
pnciiinococciis so that if such a serum were cfhcacious against all such 
ca^cs, the results of its administration would he manifest Iveufcld as 
has Iwn previously mentioned found that an antipnciiBiocoeciis scrum 
prepired by liim bv tbc imninnizition of a liore with a given race of 
nnciiniftcocci was effective ngiin t the race of pneumococci usihI for im 
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numizitiou, tind al'O against certain otter races obtained from ca«os of 
pneumonia, but against still other races of t^picil pneumococci be found 
that it had pricticilh no effect 

Doebcz and Gillespie ha\e sbonn that pneumococci isolated from 
cases of pneuinnnn nn\ be divided into four groups The organisms 
belonging to each of the first three groups arc specific, as far as their 
immune reactions arc concerned An imminic serum produced b\ the 
injection of a horse with a race belonging to Group I has a specific action 
against all the members of Group I, but has no i ffect on the organisms 
of ana of the other groups In like maimer, an immune serum pro- 
duced ha the injection of a horse uitli a pneumococcus belonging to Group 
II or to Group III is proteetne against all other members of their re pec- 
tne groups hut has no effect against the members of fliiv other group 
In Group III are included tho organisms of tlio tape of pneumococcus 
mucosiis In Group H ire included all races against aaliich Serums I, 
II and III are not offcctiae Annuals niaj rcadilj be immunized against 
ana member of this group, and the serum of the immunized animal is 
protectiae against the race u cd for immunization In no jiistanco, boar 
ever has this serum boon found to lie offcctiae against ana other aanetj 
belonging to tbis group nor against ana of the mcrabtrs of Groups 1 
and II 

Arera has stiulicil a rclatiacly small number of strmis of pneiimo 
coccus which do not react tapicallj aaith Tape II scnim and these Imre 
been designated Tape II pneumococcus atapicnl Tins classification of 
tilt large number of strains studied has Ixtn made ba testing out the 
protectiae aalue of tlio different tapes of strn prepared for white mice 

making use of spLOihc agglutination, (he «amo cUssificatzon is arrirod 
at as bj tho protection etpenments 

It has become caidcnt, therefore, (hat aahilc a largo mnjorita of eases 
of pneumonia are due to pneumococcus, so far ns immune reactions arc 
coucenicd, the cases of pneumococcus pneumonia are caused bj orguiisins 
of at least four different tape** and from tho point of aiOw of specific 
therapa, this is cquirnlent to saaing that thev arc due to at least four dif 
ferent organisms In S6C eisos of pneumonia studied the number of 
cases found to be due to organisms of tho four different groups is shown 
in the folloaring tabk 

Table I — CLa^siFirsTiOM or 866 Casr'i oi raEUMOMv 
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It IS CMileiit from the^t results that la studjing the effects of an 
immune erum on piticnts mth pneumonin but slight conclusions can U, 
drawn from Us uidi cnminati imph'nniit in all ci ca. First we must 
know the trpe of organism ««id for Its production and, ccond it must be 
employed onh in ca cs due to orjniui*«iis of tlic tspi u ed in its prepara 
tion Sa far it Iiis (H-cn po iWi to pn»<luce a erum of high protcctne 
power ainiust organisms of T\p<. I V cwiid «erum somewhat le s 
efheaciou« against organisms ot Tape II and a third emm of till lower 
potenc% again«t organi ms of T\pi III base lieeii prepireil hut have not 
been found u iful from a therapeutic tmdpoint It is maiiifestlc im 
po ible to utilize a specihc «eiaiin in infectious due to Tc pc I\ inasmuch 
as each memlnr of this group frnii i trohgieal tandpoint repri cuts a 
distinct variety The rclitist Mrulciiet for idiilt liiimaii beings of the 
different groups is shown m Table II 


T«Dir 11— M iftTsLiTV 
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Type n 

’0^ 

I"* 

15 6 

Total 
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r « 1 r<inin 1 li f R a^ll L. CmU Oo b ndrr<l d « tr& t Tzp* I 

t' & 1 D 11 H pWml S w \ b CMj \ »t t d '»Ub »» \JB 


At present therefore the problem of erum therapy lu pnonmnnia 
has resohed it i If into treating the ca doe to organisms of Type I with 
Scrum I In order to treat the mdiy idual ease however it is necessary 
to have a method of ditcrmining aery prompth after the patient comes 
mder oWryation the type of organi m euncemed It has been found 
po siblc to do tins by using the foJIoyymg method Wlien a patient with 
pneumonia comes under ol> ers ition a culture is immetliatcly made from 
the blood and al'-7 one from a portion of eputum eoui.hed up from tht 
lung or when this is not possible a lulture. is made dirccth from the 
lung by the insertion of a medb This procedure seems to be yvithout 
danger Wlien sputum can K obtiincd a culture ina^ be most rapidh 
obtained bj injictin„ a portun of the sputum into the nlKlominal cayitj 
of a moil 0 kfter sufficient erowth has occurred usually in about siy 
hours the mou e is killed the abdominil cay it' " ished out and the cells 
and fibrin thrown out b\ sliw centnfugalization a su pension of orgin 
1 ms is thus obtained Iloyycycr the culture, is obtained the agglutination 
test IS at once applied If the Type. I serum agglutinates the orginism 
treatment may be comraenct d at once 

Several other ripid methods for determining the tjpe of pneumo- 
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mxinizition, -xnd also against certain other races obtained from cases of 
pneumonia, but against still other races of tepical pneumococci be found 
that it had pricticalh no effect 

Doclicz ind Gillespie have shown that pneumococci isolated from 
cases of pneiimonn mav be divided into four groups Tbo organisms 
belonging to each of the first three groups are specific, as fir as tbeir 
immune reactions irc concerned An immune scrum produced b\ the 
injection of i horse with a nee belonging to Group I bas a specific action 
igiinst all the members of Group I, but his no effect on the organisms 
of any of the other groups In like manner, an immune scrum pro- 
duced hv the injection of a horse with i pneumococcus belonging to Group 
II or to Group III is protective against all other membera of their respec- 
tive groups but has no effect igninst the members of am other group 
In Group III ire included tho organisms of tho type of pneumococcus 
mucosus In Group I\ are includid all races agimst winch Serums 1, 
II and III are not effective Animals mav readilv be immunized against 
any member of this group i«d tho scrum of the immunized animal is 
protective against the race used for immunizition In no instance, how 
ever his this «eruni been found to bo effective against an^ other varietj 
belonging to this group nor against anv of the memhers of Groups 1 
and II 

Avery has studied a relitivelv small number of strains of piieumo 
coccus which do not roiet tvpicilfy with Tvpe 11 serum iiid these havo 
been designated Tv pc II pneumococcus, atypical This classification of 
the large number of striins studied has been made bj testing out the 
protective value of the different tvpes of sera prepared for white mice 

making u«e of specific agglutination, the same classification is arrived 
at as hy the protection experiments 

It has become evident tht-reforc, that while i large majority of cases 
of pneumonia iro due to pneumococcus so far as immune reactions are 
concerned, the cases of pneumococcus pneumonix are caused bv organisms 
of at- least four different tjpes and from the point of view of specific 
tbenpv tins is equmlent to paying that thov are due to at least four dif 
ferent organisms In 860 cases of pncumouii studied, the number of 
eases found to be due to organisms of the four different groups is shown 
in the following table 


Table I — CLVSsincvnox of SCO Cases of Pneumomv 
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1 67 
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4 (Heterogeneous) | 
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Ic fijing m tlip digiwof uvfotKation was Acrs muiift f The importance 
of UKtitutiiip: cruni thi rup\ t »rl\ m the <lisoi e aq pi^sihlc cannot 
k too atrongh ttnplinsizctl In a n mt report h> Lockt of 145 ca«cs 
treated with iept I autipncnmocfctus Mriim of 89 ci«o9 tr» itcd k 
fore the «)Xt!i dj\ 1(1 dud i mortubtv if 112 p<r cent whereas of 
o2 cases trcih d after tlio sixth d 1 eliexl eir 2*1 8 per cent 

"Vrore impirt int th m tin f m e nte rn lioweMr art the follow 
mg oh enations since tho\ hn« dcpeiidid dele on objcctiee procedures 
First to he mentioned is the ithet ef the «enim on the organisms in the. 
hlood In all ca is the oceurniie >f piuniuocoiciis in the Mood Ins 
UcncarefiiUa studied ^Mieiimr ii bictrarenua has cxi teel the orgam sans 
anth lint few exceptions lint di iippe ired front the Mood after a sinji, 
injection of seniin tint is to ms witlim an mtin il of from eight to 
twclie hours In general tlurefon one lir^i doe of siraani seims 
sufficient to tenhzo the hlxxJ uiid tlii eonchisum erems justihallc tint 
if organisms are not present m the hltKil t!ic administration of senna 
will prevent their entranci Of 1 '' Tvpc I piieiimoeocuis infections 
hlood cultiins were jvasitne in « ^ «r )i 7 per enat Of 245 Tape II 
prienmocoecus infe'ctions Moi d culiures were positiac m S3 or 34 per 
cn\t \rt while the anoTtahtv d tlw I spe It infettions averaged 28 4 pt-r 
cent, that of the la pc I mfcitions tn itc<l with Knnn w is 0 (i per cent 
In previous studies of the hlood <»f pitunts with Ijhar pneumonia 
it has Ici n shoarn that as a rule the ippe iniiicc of protective substances 
m the hlood when demoiistrahh eomeides rithcr «lnrpl\ with the period 
of entical fill in temperature and the disappi arinee. of samptoms Before 
the crisis thea arc not present in the Miaid in au\ meisiirahle degree A 
imilar stiulv has liem landc of the pntcetiae. siihstances in the serum 
in a number of ea es of pneiimonn treatid with the authors immune 
ctaim. In all the cases studied it has Ucn possible to demonstrate the 
appearsnee of sueh suhstancis in consulcrahic amounts in the sernm 
folloaaiDg the administration of immune scrum cacn aahen this strum 
his been administered carla in the disease, at u period when biich pro 
tcctne substances are otherwise neaer pre ent These substsnee? persist 
and in case thej pli> a pirt m the mrthanisni of recovera as has been 
concluded from previous studies it is evident tint tlieir appearance nidi 
< ates a favorable action of the immune serum 

The eliiiieal iiid lihoratorv 8tucl> of a senes of eases of imeuinnmii 
treated ly the injection of large amounts of appropriate scrum seems to 
indicate that a method has been devi ed for the successful specific treat 
incut of at least a pc rtion of the ca ea of acute lol ar pneumonia 

In reviewing the work done on the aemm tbtrapy of lobar pneumonia, 
one sees a continuous progress in the tffieiencv of the methods of produc 
tion and administration of antipneumococens scnim In the earlier 
observations hut little attention was piid to tbe potenev of the serum 
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coccus from the ‘•putum Iwo Loeu de'scrilcd That of A\erj makes use 
of the rapid grouth of pneumococcus m 5 per cent glucose Wood broth 
I\rmn« icdc s method coiii)j<5l8 of coi^ilntion of the sputum bj heat and 
tlio extraction of the soluble ■mtigiiiic substinte from the coaguliim All 
tilt rapid mtthods should be confirmed b> the mouse method, vhich is the 
most acciinfe 

In view of the ficts de cril)«l here, it is obMous tint onl^ the most 
irrcguhr results could b( txpottid from the emplo^nuiit of •'fra prepared 
from orgnm ms not prcaioush btudicd in re^ird to their group rthtion 
ship, and adnnnnttrtd in eista jii uhicli nothin^ was known lonetrnjiio 
the tjpe of infecting organioms If these requisites irc fiilfallcd, tlicoret 
icilh, at least, JiitipiKaimocneciis scrum might be rendered effcctiie 
Sentm prepared and tested for Bpecificits iii tins manner bis now been 
11 cd ba the autlmra in a considcrabh number of cases of pneumonia 
Treatment of pneumonia with serum l%pe I has given very good results 
In 249 cases so treated the mortality has been 9 0 per cent, which repre 
eoiita a considorablo reduction in the mortality obsoryed m untreated 
instances of infection yyith this type of organism Thceo statistics in 
elude scxcral nidniduals who were moribund at tbe time of the first 
treatment, and others who died from pulmotiarj tinbolisin after recoverv 
from till pneumonia or from complicating inoniiipitis 

The method of administration of the senun is as follow-s On ndmis 
Sion 002 cc of scrum is injected intndemiaJlj to discover if tie patient 
is hypersensitive As soon as the type of oroanism is determined if tbe 
patient is not sensitive to horse «crura, 100 ee of lemm, diluted one- 
half with salt solution is injected intravcnouslj The condition of tbe 
patient serves as i guide in the later treatment Usually the bcrum is 
not given oftener than cyery ei„bt to tyyohe hours Ibc patients treated 
received totals of from 190 to 700 cc of senim The early determini 
tinn of the type of organism is of great imporfanct, same the earlier 
in the disease that •lorum treatment is inaugurated the greater arc the 
clnnces of a favorable result 

In tbe absence of a large number of treated cases, the efficacy of 
serum therapv must be based on other criteria Tbe effect ot this serum 
on the temperature has been as follows After some injettions a re 
action occurs, the temperature usually rises and then falls, but does not 
nece«saril\ remain loyy In some imtaiices the rise of temperature has 
been marked, in others tbe riic of temperature tolloyving an injection 
has been only a degree or «o In all the cases except the fatal ones the 
serum apparently had an ultimate favorable effect in loweiing the tern 
perature and shortening tbe coun.c of the di'^aae though of course, it 
1 difficult to be sure of this In some instances one injection of serum 
uns sufficient to bring on a crisis All the patients seemed to feel better 
following the injection of the serum, and m a number of cases the apparent 
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TtBLE III— Dutii itATF FOR C^sEs TiUT RfCEnm ANTiBon\ Compared 
Beiti! II*te i\ the Control \\ ^rds 



\ NCCINOTIIEUNPV 

In turning from tlio question of specific scnim therapj of pneumonia 
to vaccine Hicrtp^, whicb represents on attempt to stimulate to n point 
of ijicnased ntilit\ t)io t fi recs ivIhcJi the Ixidv is already marabnling to 
combit tlio di ei e one fuU the iicet»sit\ of proeccdinp with considerable 
hesitation The adiaucc of serum tlicrapv Ins in the mam gone hand in 
hand with scientific ndvmces lu cv|>cnmcntnl methods made m the 
Ishorators Aside from the carh studies of McDonald who seems to 
have been able to induce artificial crises in riUbits infected with pnou 
mococeus bv the admiiiistratioii of a eaoeino made from the organism with 
which the animal had been infected, but little laboratory work on the 
cuiotiTo action of pneumococcus vaceinc has boon undertaken In view 
of the rapidit\ with which nbbits develop a progressively increasing 
septicemia, eien after subcutaiuous inociilatiou with a virulent strain of 
pneumococcus, it sicms unlikely that such results could be repeated with 
any constancy Tor the mo t part the curatue action of pneumococcus 
Naccino has been tested on human btiugs and the reports of such attempts 
that have been published show for tbe most part, an unfortunate lack of 
critical judgment TVliilc in the mam the mortality statistics seem to 
be good so exctllent iii some cases that they approach the incredible, on 
the other hand, most of the oidcnte is imprc sionistic in character Such 
objectne signs of improicmi.nt as are possible of determination do not 
seem to have been sought for In a numln r of instances observations hai 
iDg in view the changes in immunity in the vaccinated individual, were 
made on the opsonic index determined by the method of 'Wright This 
method even with other organisms yields information of verv doubtful 
value and when applied to investigations of resistance to pneumococcus 
is admitted even by "Wright, when the usual technic is employed to be of 

no real sorviec 

The artificial production of an effective iramunitv against infectious 
diseases has been one of the moat important problems to which investi 
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or to the characteristics of the organisms employed m its production 
The authors of this article ha^e been able to nse potent antipneumococcus 
serum known to ho active against the or^nusm producing the di«(easc in 
the individual with strikingly heneficnl resulfs 

On account of the frequency of “serum sickness’ follow ing the ii«c of 
antipncuinococcus horse serum, many attempts hive been mule to develop 
a practical method for conccnlratiUj, therapeutic scnim Avery has doio 
onstrattd that all the protective substances lie in the globulin fraction 
Eccently rdtoii has succeeded »n separating this globulin fraction in a 
higlily purified and concentrated state, pretipitflCitio the globulin dibit 
mg the whole serum with ten volumes of water, washing the precipitate 
w ith water and rediasolv mg in a weak acid or alkali The Felton globulin 
solution 13 said to hivo all the protective properties of the whole serum 
and its therapeutic use is said to be devoid of scnim sickness cojnphca 
tions If the potency of the Felton globulin solution can bo controlled, it 
will no doubt prove another important step fonvard in the therapy of 
lobar pneumonia 

The degree to which antipncnmococais «crum may bo employed m 
the future must depend largely upon the constancy with which the 
serological groups of pneumococci previoiislv mentioned arc found In 
the discussion of tliOso organisms it was shown tint it would bo im 
possible to treat cases «pecificallv with sera against three of the groups 
because in one of these groups the organisms are of distinct varieties, 
and the other two do not yield a eenim which confers passive immunity 

Every effort Ins been made by various methods of immunizing horses 
and even other suitable animals to produce an effective therapeutic «erura 
against Tvpc II and Type III pneHDiococeus without results up to the 
present time 

Recently Iluntoon has made, commercially practicable a method first 
uggested by Gay and Chickering for obtaining the antibodies from anti 
pneumococcus serum almost free from protein yet combined with a 
minimal amount of antigen Iluntoon has produced an antibody extract 
from a horse serum containing antibodies for pneumococcus Types I, II, 
and III 

Cecil and Larsen have now used this substance in the treatment of 
over 400 cases observed simultantonsly with over 4a0 control cases not 
specifically treated 

Table III shows a verv definite decrease m the mortality of the Tvpe I 
pneumococcus infections and a smaller decrease m the Types II, III and 
IV infections 

Conner reporting a smaller group treitcd at the New Tork Hos- 
pital bad a similar experience with the use of antibodv extract 

As the intravenous use of the antibody extract sometimes causes alarm 
ing chiHs Cecil has u«ed it subcntaneouslv but with disappointing results 
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p\ni ms 111 t!io Wood in coinpiraWo infertions in laborator\ anitnais is 
usnalii npidh followed L% death In imny instances of such infectiona 
in man a like plieuonunon is olaoned so that it would scim from what 
wo know of bactfnolo{:^ and inimunit> that the omploMncnt of vaccines 
m such acute conditions must have a acn limited field In spite of the 
pit umptne cvidciict. ncaiii t the uarfuliitss of aaicines in these diseases, 
the method has hem widih favored cspicnlU m the triatiuent of acute 
lolar pucumouia It corns like adding fuel to the flames hut it may bo 
that there are nukiirmai factors in the path leading toward iminumtv that 
the bacteriologist has not ttt di coterod 

In studt lUj, the reports of the In itmcnt of lobar pneumonia by means 
of pneumococcus tacciiii, it la latniiuh diffi ult to nrrnc nt a just 
estimate of the real value of iht procedure Mana ol ervers arc unhcsi 
tatinj.lv faiorahic in their impressions and vet one feels that other in 
acstiirators hnac arrived nt contrary conclusions or at least have failed 
to find sufficient caidiiice to support a {..ciuril recommendation of the use 
(f vnecims m this di^asc Unfortmiatih many of thc«t studies haac 
filled to find tlidr win into the htiraturc of the subject owing probahlj 
to Q natural di inclination to report unfnorabic results This fact must 
bo Immc m mind then in the con idcration of such reports as aro mailable 

In America Stoner has renewed the re&ults obtained from the treat 
ment of loO ca es of pneumonu ha means of pneumoeoccus vaccine 
These include ca es treated b\ the following ol^eraers ba Wolfe, 
of which ll rtcoacred the death rate in the iiiitreited controls hem, 
40 per cent 13 ha Loellke with ns manv recoveries the averagn dura 
tion of the disca e after inoculation being three dnas 8u eases by Lean, 
of which 71 recovered giaing a death rite coiisiderablv below that ordi 
nanla observed m untreated ca es of pneumonia 1 case bv Batten avhich 
recovered, 7 eases ha Harris, 4 of aalucli avere licnofitcd by the treat 
meet showing an earla crisis, and 3 aahieh were not hencflted 1 ease 
of delaacd resolutiou hv Allen with recovery, 24 cases by llilcov with 
23 recoveries a tnilv remarkaWf result C eases by Craig avith 0 ro- 
eovenes and *' ca es hj Fisher with 5 lecoacncs Of the low cases 
BO treated luj casts reeoacred showing a mortality of 13 per cent. 
Inasmuch as tlic naerage mortality statistics in pneumonia rangt from 
20 to per cent, these figures indicate a marked reduction m the death 
rate 

In leaiy s 83 ca«es 34 occurred in alcoholics a class of patients in 
whom the death rate is usually high Of thesp 34 cases but C died a 
mortility of 17 7 per cent Of the other 49 cases only 2 died, a death 
rate of 4 08 per cent or a total mortality for the entire senes of S'’ 
cases or 9 7 per cent As far as one can determine in I cary’s senes of 
cases auto enous vaccines were not nsed, and no mention is made of 
the source of the strains used or the care cmploved in their selection 
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gntors ln\c devoted tlieir efforts e\er ‘»incc ilie di«co\cr'i of tlie cau«al 
rclatioiisliip of l)icttri i to dJ«ci«o In the field of -iniiml cxpcnraeniation 
the at tcjjjpts L c l>rcn ren "inJeil mtli a Iirgn meas»re of siiccois To-daj 
m the CTse of a hrge mnnher of disciso-prodiicnig microorgauisin«, it 
)s possible to protect amimE agiin t infection b\ previously Irciting 
them \\itb the «ime virus m some modified form The adaptation of 
such mftliods to the priicntion of disease occurring under natural cir 
eiimstnnces his al o Imn successful m a limited number of instances 
Proplnlactn. vaccination against such tvpical infections, ns smallpov and 
tvplioid fcvir in man and anthriv in animals, has resulted in striking 
diminution in the incidence of thcj« diseases vvliciievir vaccination has 
been effectnely c'lrrud on In at Icist otto instance it has been poa 
Sibil to prev ent, by me ins of artificial immunization, the dev elopmcnt of a 
di cave aftir infection has occnrreil Tlic siiccc s of the aiitirabic vae- 
iination of Pasteur with a modifiwl nhios virus, bar, however, no doubi, 
been lar^clv dipeiuleiit upon tlie nniisiiallv prolongid incubation pined 
of tins ill oa 0 In cisoa vvlnre this incuhation period is short, successful 
ciuplu> incut of the methoil of Pasteur is le&s common 

The oxtinsivo work, of W ri^ht in I Ins as otuics on tlio treatment of 
active (li use bv the vise of bicternl vaccines has grcatlv stimulated the 
tmae,iuntion and as a rcsnft, the activity of a largo niirahor of students 
of infectious diseases A quarter of a century ago the procedure of 
injecting vaccines when the Ix'dv is inanifestlv iimler the influence of the 
infecting agiut would luidoubtidlv have Iktiu met with skepticism and 
failure The sticci sful immunization by Pasteur against rabits after 
the occurrence of infection, and m some instances even when symptoms 
were about to botoine manifest, and tlie apparent usefulness of Ivochs 
tuberculin m certain oases of tiil»erc«Iosis have led to a hopefulness which 
ib still seeking justifacation right’s work, on the treatment of local 
infections ha suitable vaccines and the success which in many wstanccs 
attends this method h ad addcil still further evidtiice in support of the pro- 
cedure rile localization of an infection must, liowovi.r, be regarded 
as the expression of a degree of immamitv which is nlreidv moderately 
high The great service of vaccines in this groaip of diseases lies in the 
fact that localized bacterial infections arc exceedingly common, and repre- 
sent in most casts an annovaiice and an infirmitv rather than a danger to 
life In addition to these forms of mfcction, bacterial vaccines are now 
largeh emplovcil in conditions in which the specific agents of the disease 
can he defected m the blood, and in which the svmptoms indicate that 
the infection is no longer stnctlv localized They have been exten-iivelj 
employed in even such infections as tvplioid fever, puerperal sepsis gen 
oral streptococcus infections, and m lolnr pneiiinoma ^fcdical science 
unfortunately is unable to furnish an answer to the applicability of vac 
to the treatment of such infections The appeirance of such or 


cincs 
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pani«tns in tbo blood m compiribk infections m liboratory animais i3 
usmllv ripidh followed b^ dentli In raim iiistancts of such infections 
in niin 1 like phenoineiion is ol cned o thit it would seem from what 
wc know of bHter^olop^ ntid immiimti thit the cmploimt-nt of laccines 
in such acute conditions must hwe a ier> limited field In spite of tho 
pn nmptiVL CMdencc affamst the n cfuluc s of vaccines in these diseases, 
the method hns bei n ivideU favorctl c piciilU in the treatment of acute 
blur pneunionia It semis Iiki adding fiul to tho flames but it maj bo 
that there arc unknowai f ictors in tla p ith leading toward immunity that 
the bacteriolOp,ist has not '(t di*coicrLd 

In studi in^, tlic nports of tht tn itment of lobar pneumonia b^ means 
of pneiimocwcus aaeeme, it is fTtrimtU difticnlt to arrive at a ]ust 
estimate of the nal uhic of the priMtdure ifam ob ervers are nnliesi 
tatinglv favorable m their itnpre sions and jet one ficU that other in 
icsti^tors huo armed at wntrir\ comlusion*, or at least hive failed 
to find sufficient CMdencc to support n ,^encral ritommcndation of the n«c 
rf vaeciues in this di«ea c Lnfortuiiatth mam of the e studies hasc 
failed to find their waj into the litirilnri of the subject, owing probablj 
to a natural dismeluiation to report tinfaiorabie results This fact must 
be borne iti mind then lu tbc eoiisnh ration of snob reports as arc aiailablc 

In kmcrica Stoner Ins renewed the results obtained from the treat 
incnt of 1 »0 cases of pneumonia be means of pneumococcus aaccino 
The 0 include cases treated b> the following obsercers 14 bj Wolfe, 
of winch 11 rccoicred, the death ntc m tbc untreated controls boinj, 
40 par cent 1“’ b\ Boellkc with as many rccoieries the average durn 
tion of the disoa e after inoculation lx mg three da\s 83 cases by Learj 
pf whuli 71 retoiered gninp a dcalhrite considcrabh below that ordi 
nsnly obsenetl in untreated eases of pneumonia 1 caso b;> Batten which 
recovered 7 ca«cs b\ Hams 4 of whuh were benefited by tho treat 
ment showing an carlv crisis and 3 winch were not benefited 1 caso 
of delated resolution by Allen wilb reeoverj , 24 cases bj Wilcox with 
23 recoveries a truly remarkable result C cases by Craig with G re- 
coveries and C cases ba Eishcr with 5 rccoicnes Of tho 155 cases 
so treated, 135 cases recoaered showing a mortality of 13 per cent 
Inasmuch ns the aieragc inortalitj atatistics in pneumonia range from 
20 to 3 j per cent, the e figures mdicate a marked reduction in the death 
rate 

In loan’s 83 cases, 34 occurred in alcoholics a class of patients in 
whom the death rate is usualh high Of these 34 ciscs but 0 died, a 
mortality of 17 7 per cent Of the other 4*) cases only 2 died, a death 
rite of 4 08 per emit or a total mirtality for the entire senes of S” 
cases or 0 7 por cent As far as one can determine in Xearj s senes of 
cases autogenous \acciries were not used and no mention is made of 
the SDurcc of the strains used or the care employed in their selection 
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I oarr admits that his results arc cncour»gi!i/» In the ejes of the ordinary 
obaor\cr tho^ art but little short of incredible Stoner considers the fi 
easts reported h} Craig of pirtiailar interest The patients were aged, 
SIX \cars, sixty stien, seaentj three, scaenty five year» and hao 
months, eighty and eighty three years respectiaela Three of tlie patients 
irerc alcoholics and 2 of tJio eases followed an alcoholic debauch Fi\o 
had chronic nephritis and all had marked arteriosclerosis All tlio eases 
were troitcd with aacciiics and all rccoacrcd 

In Geianauy but little attention has been paid to methods of actiro 
immiijiiaation during flie coiireo of lobar pneiirnoiiia Xenfold say« that 
the outlook for faaorahla inflnoncnig an acutely progressne disease such 
as pneumonia, m whicli doubtlc:^ in all severe ciscs the infectious agent 
gains entrance to the blood, ba means of subcutaneous inoculation of 
killed hactoria is very slight 

English a\ritcra accord more support to the method Eyre, although 
he has had but little practicxl experience in tho use of aaocmes in 
pncumoiiii, fuors their adniinistritioii, and thinks that their beneficial 
action nuy bo dotcrmuied b\ their (xhibition of a fa^onhlc influence on 
the opsonic index of the blood He has found tlio use of Taccincs cs 
pccialli \alnablo in the more chronic forms of pneumococcus infection of 
tho lung His opinion of tho value of tho opsonic index as a method 
for detennijiing the degree of immunity was published some years ago 
and in \icw of the more recent estimates of the serviceability of this 
method, may have boon changed Allen is rather enthusiastic in Ins ad 
vocao> of the application of bacterial tlicrapv to pneumonia He cm 
phasizes the importance of being sure that the pneumonia in question is 
duo to piictimococous before proceeding with tho use of a stock vaccine 
lie prefers to use an autogenous vaccine when possible, and recommends 
the stock vaccine while the former is being prepvrcd In criticizing nd 
verse comment of certain other observers, he attributes their lack of a more 
signal succss to the extreme ngor of their controls and a failure to use 
the vaccine in sufBciont quantities Morgan has treated 43 ca-scs with 
an autogenous vaccine with 2 deaths, a mortality of 5 per cent, 1 of these 
died of nephritis after the siibsidcuce of the pneumonia, thus reducing 
tho mortalitv from tho di^cise to 2 5 per cent In many cases he cm 
plovcd repeated doses of 50,000,000 bacteria, but favors a somewhat 
smaller dose, 15,000 000 to dO, 000,000 Tho temperature m some m 
stances fell bv artificial crisis and m others by lysis Prom hia expcri 
enec Morgan thinks that tho temperature may be a guide, hut thinks the 
most noticeable feature of the treatment is tho favorable change in tho 
general condition without much change in the temperature He docs not 
think flie opsonic index is a n.hahlt method of cstimatiHo tho progress of 
immunity m pneumonia, and admits tho iieccssitv of some means oi de 
tcrminiug whether or not any good effects develop which may ho measured 
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ol)]ccti\clj’ Harris reports a inimbcr of eases in tin same \em and 
tliiiiks that the cuntnc moeiilntioii of pneumonia nnj be successful He 
adds nothin" in the \\a\ of dttcmnnin^ objtctivcK the amount of benefit 
denied Uoth oh crurs npree that the inmulitions si cm to do no harm 
Chartcris, on the otlitr hand reports 19 cams without anj obscnable 
bcnehciil results. 

AlthoUf.li imni of the pnhhshcd reports iiidicitL no small measun. 
of sntcfss in tho treatment of pntumoiin with pntnmntoccns vaccine 
one still feels nnnblc to accord tins form of thtripi a recommendation 
for general application lar loo ftw sttiiiipts have bceu made to gam 
a solid foundation for the u o of pncumoeoctns vaccine bj mtius of 
scientificillv conducted laliontorv experiment itioii The efticacv cUimcd 
IS based enttrLh on morttliU statistus and chuical impressions supports 
uhich are will known to b* intihh misleading ith the exception of 
efforts of doubtful utiliti to com lute chanacs in the opsonic index of 
treated patients with the tlimeil course of the disease, practicalh no 
thought has Icin directed toward obtaining ohjcitne evidence of im 
provement such as the di ipp<aran<.c of a bacttremia or the appearance 
of roadilv demonstrable iinimme bodies m the blood In manv instancts 
no attention has ken paid to the existincc of a mnltipiicitv of races of 
pncuTnocoeci, and stock vacenus have been used coiisistuig of strains 
about which nothing was known from an iminnnological standpoint Such 
Taciines might eisil^ contim onlv a single t\pi of organism or tjpes 
which have no immunizing powers against the majority of tvpts which 
ordinarily eanst pneumonia It is true that th< best workers hive aoiight 
to avoid such Asnfiision hj emploving whenever possible viecincs made 
from the strain concerned in the pirticulor ci«t to lie trtited No ex 
tended attempt has as jet been mide to utilize the me thoil of sensitiration 
of pneumococci spotifio senim antibjdiis m the trcitment of pneii 
inonia bv pneumococcus vaccine Levw and \okt have shown in animals 
that specific immune bodies appear in the blood considcrabh earlier when 
sensitized vaccines are used than when the animals are immunized bv 
killed culture 9 not so treated 

From an experimental standpoint it la difficult to find support for 
tho cfficacj of imtluids dcsicned to induce active immunization in such 
vu acute and relatively short disease aa lobir pneumonia It is well 
known that in the active immunization of aiiimds antik idles do not ap 
pear in the blood in anv comidcrahle concentration much before the 
eighth or tenth dav, the timi at which an attack of pneumonia usually 
torramates naturally Beside it is difficult to see how the addition of 
mall amounts of antigen could mcasarahlr affect the degree or qiialiti 
of immune reactions in an imlividnal who is oulv too often suffering from 
the presence of a superabiindanet, of substances of like antigenic prop 
crties If bacteria! vaccines should prove rf value in pneumonia before 
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tlieir efficacy can ha gLiierilh admitted, at Icist some of tliese dis 
cicpincia must bo elmijintcd 

Eo ciioi\ and Iltktooii lint doicloptd » inodihed inccine for the 
treitinont of pntiiiiiniiia, jmpand from pirtiallt antohred pncnmoeocci 
found that on suspeudihp. a ainileiit pmmiiococcits in salt solution, 
the siibatanco on mIucIi dipcndid its ins««tcptil'ilit\ to pliij.oc\tic action 
a\a3 dissohcd out The «ioluLlc portion is toxn and not oiiU lias little 
immunizing properties hut t\cn interferes uifli flit fonnation of anti 
bodies in nniniaJ'. The in^oliiWe reiniiiiits liaio ucH marked Bnt}^cmo 
qualities, and seem to he snmewlint more «cr\jccal)le m protCLtin" ntnmils 
than boat killed suspensions of whole pneiiiiiooocci I or the i rca on» lbc\ 
in\o«tigatcd the influence of Mrnicnt pncmnoeotci, from uliicli the toxic 
portions had been remoicd, on (he course and death rate in lobar pneu 
nionia In different ;oar<i the orgmisms were prown m somewhat differ 
ent avays, and in the preparation of the antigens the cocci were allowed to 
autolvzo in «alt •solution under certain conditions until most of them had 
become GramnegUne, a period at winch tlicx avere usuilh sterile on 
lultural inTestieation Some cirt had to bo oxcrci ed to prcicnt the 
process of autohsis from goin^ too far, bcoan«e llicn all nnti„cuic power 
might bo Jo«t The do«age riiM<d from 10,000,000,000 to 20,000,000,000, 
in some instances gneti onu and in others npi ited daih 

The cises treated were diiidcd into time groups The first group 
consisted of 30 cases troitcd b\ phxsicmiis outside of a hospital The 
results m those were bettor thin in the more unfavorable ho pital cases 
Of the 30 patients treated 3 died In the second group T) cases ocLurriiig 
lit the Cook Countv IIo*ipital wtro trcitcd The inortnlitv among these 
was 25 7 per cent This is somewhat lower thin the avernce mortality 
among cases of the same class The third scenes formed much the hrgest 
group In all, cases are included in this lot 146 having received 
injections of autolvzed pneumococci and 148 serving ns controls No 
'!clectiou was pncticcd, eases btuig taken altcrniteh for injection and as 
controls Of the 140 cases receiving injections, J4 died, a dcithrntc of 
23 3 per cent Of the control group, 50 died, showing a dt ith rate of 
37 per cent Coinpinng the two groups one sees that in the injicted 

series there was a hwcrivg o£ the avcrigt deifhrafe of 14 '> per cent 
In view of the very bad tv pc of cases trcitcd the test was a verv sevcic 
one and the results an distmctlv cneouragiiig ifaiiv of the patients 
were hid alcoholics and numhers were first injected onlv after the dis 
< ise had become well established In general the results were better 
the earlier in the course of the disease the piticiit was injected The 
injections in favorable ca«es nsuallv provoked a slight rise in temperature, 
followed later bv a drop the temperature thereafter remaining at a 
somewhat lower level Often if the injection w is repeated at this point, 
the temperature reached normal m fiom three, to five dajs after the on ct 



spEciiic Ti.Emn\T \M) ciiFMOTiirr \.ri 327 


\s tlic injections of s iccino are froqnenth followed In severe dulls 
"Miller Ins cinplnsized tlic d‘in_er of tin c reactions and the need of 
careful olisemtiou of the ptticiit b% tlu plnsiiinii following each trcit 
ment ihe hist rosnlta wen, urturilK obttiiud m those casts treated 
outside the liospitil lieean c of tin eirliir period at which trcitinent 
could lie hoguii Of tin rises trcitid in the hospital amon,, ivhom tho 
results Wire not so gor.d the aitrigi time of tin hrst injection was the 
fifth da\ rf the di cii c neci siriK i disadaauti^e in anj form of treit 
ment of pinnninniH and pirlieiilirK for the iiutliods under consideration 
The inciddici of cninpheations md fumln was nlioiit the siinc in both 
CToiips In the injected sems tlnr« w is a tiiidencs for the crisis to 
occur earlier than in the nninjKted ispcciiHv where it was passible 
to start the injections carh in tin diw »«e In view of the fact that tin 
inortalitj avas consiaUntl^ lower m iht injected ci*cs each ^car that 
the a\cru^ time of the first mjntnm was htc and that the tape of oases 
treated was of the worat Vind ncarla anelnU of the ivitients being bid 
alcoholics I oscjiow and Ilcktoen think that tlio conclusion is warranted 
that this method of treatment of pncumoniu is of value 

Irom the cvpcricrKc of right it would seem that pneumococcus 
laccine mij.ht be u«ed with adi intake id the jnoro chronic forms of 
pnoiimoeocciis infection of tlio lungs sncli ns dclived resolution and 
cmpiima Indcul DUinhers of individuals have reported favorable results 
in such cases but most of these rcprescut isolated instances of such 
treatment and no avstmatie studv of Us value in a large scries of cases 
has as vet Uen earrud out 

In recent jears there bis nnson in South Africa among tho natives 
emplovfd m the Eand mimn^ district a severe tape of pneumococcus 
pnciinioiiia with a high death rate iwd incidence In attempting to 
combat tins condition Wright has lind an opportunitj to test on a 
verv lirgc scilt the value ot prophv lactic pneumococcus vaccination 
\ftcr a considerable amount of CKpenraentation tlic administration of 
a single large dose containing 1 OUOOOOOOO bacteria wis found to be 
tho best wav m which to give the va cine I arge numbers of natives 
runiiin^ into the tons of tliousands were availabh for tho test Everv 
fourth individual filled to receive i dose of the \accino, and these served 
as controls for the vaccinated Careful records of the incidence of pnou 
monia among tho vaccinated and unvaccinated were kept dimiig a period 
of some months M right in hia report of the work thinks that the propha 
lictic eaecinatioii was effective in nduciug the incidence of pnciimonii 
imnng the natives during the first three months following inoculation 
lie was alsa able to trcit with tlierapentic vaciincs ijmte a lir^c number 
of natives after the development of the pneiimomc process IIis statistics 
of this procedure show practicallv no difference m the death rate be- 
tween the inoculated and uninocnlated This he docs not regard as m 
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tlioir efilcnc’r c^n l)c g^-n 1 ?TaU^ admitted, at least some of these dis 
crcpaucios must l>o elimimted 

Rosciloa and Ilektocn ln\e diaelopwl a modified aaccine for tbo 
treatment of piitutnomn pripirtd from pirtinll^ uutohml pneumococci 
Ilici found tint on suspindin^ n \iniknt pneinuocotem in silt solution, 
flic substance ou aliicli dcptiulttl its iiHiisci ptil>ilit\ to plnpocitic action 
aas dissohed out Tlic bolnblc portion is toxiL and not on]\ Ins hltlo 
immunizing pmpertus but e\cii iiiterfirts aitli tlic fonintion of anti 
bodies 111 animiiis Hu insoluble roiiiiniits Inic aell marked antigonic 
qualities, and scim to be soinewliat more striicenble in protcLtnij, aiiinnls 
than heat kilb d suspensions of whole pneumococci For tin se re nous thov 
mve«tigitcd tbo niflucnce of \milciif pneumococci, from aliich the toxio 
portions had been rrmoicd, on the ooiirv and deitliratc m lobir piicu 
mouia In different at irs the orguinnis wire groan in eomealint differ 
ent a-aas, and in the preparitum of the antvns (In cocci avtro allowed to 
nutolazo in «alt solution uiuhr oortain conditions until most of them had 
become Gramnegutiao, a period at aahich thoa acre usuilla sterile on 
eultural iiiacstigatioii boitic can had to bo c'ccrci*cd to proacjit the 
process of autolasis from going too far, beciu«e tliui nil niitigcmc poacr 
might he W Ihe dosage a irud from 10,000,000 000 to 20,000,000,000, 
in some instances giacn onto and in others repented dailv 

The cases treated aero dmded into thne groups fhe first group 
consisted of 00 cases treated ba phasiciaiis outside of a hospital The 
results in tlic c aacre better than in the more unfaaorablo liospitnl cases 
Of tho 30 pitients treated, 3 died In the second group O'! ca«cs occurring 
lit the Cook Counta Hospital aaero treated Tlu mortalita amoUv. these 
aaas 25 7 per cent lliis i» someahat lower than fhe naern,pC mortality 
araon,, cases of the same clasa The third •^nes fonued much the largest 
group In all 204 cisca art iiieliulcd in this lot 14C liaaiug receiacd 
injections of autolazed pneumococci and 14S seraiug ns controls No 
oelcction aaas pncticed eiisca being taken altcniatc)} for injection and os 
controls Of the 14(' cases rccciaiiig injections, 34 died, a dcithratc of 
23 3 per cent Of the control group 53 died, slioaaing a deith rate of 

(7 8 per tent Compiring the two groups om, sots that lu the injected 
cones there aras a lowering of the aicrage death rito of 14 5 per ctnt 
In aiew of the ■very bad tape of cases treated the test was a atra seacie 
me and the results art distincth encouraging Jlaiia of the patunts 
were bad alcoholics and numiters aaore first injected onla nftir tho dis 
case had betorao aaell estihlishcil In general tho results aacre better 
the earlier m the eour c of the disease tlie patient aa is injected ihe 
injections in faaorablo cases rnualh proaoked a slight rise m temperature, 
followed later ba a drop, the temperature thereafter rcmaiiimg at a 
someavhat loaacr level Often if tlie injection avis rep<^tcd at this point, 
the temperatiirt reached normal in from three to fiac dujs after tho onset 
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\8 tbc injections of saccine nre frcqnentU followed Lj severe cliilla, 
"Miller Ins emphasized tlie danger of these reictions and the need of 
cartful oliservation of the patient ba the phssieian following each treat 
merit Tlic best rt“snlt3 win uitiiralls « htnined in tlio < ci is trerted 
outside the hospitd becaii e of the eirliir period at which treatment 
could lx be^m Of the c ises tn itid in the hospital, nmoiif, whom tho 
results ascri not to good, the uirrf^ time of tlit hrst injection was the 
fifth dav of the di luse ncct'Nmh n di idiaiita^e in ins form of treat 
ment of piiiiimonn, and pirtiinliili for tho mithods tindtr ton iderntiou 
The inndciKt of minplicitions and stqnelc was about the simc in both 
ijroiips In the injected scrits thin w is a tendemv for the crisis to 
occur earlier than in the iminjiited c poenllv wLirc it was possible 
to start till injietions carK in tin di«< i«e In view of tho fict that the 
mortaliti wis eonsistenth lower in tin injoitid ci e« tacit acar that 
the aierngt time of tho first injection was I iti and that the tipc of cases 
tnatid was of the wor t hind n< irh ono-liilf of the patients being bid 
nlcoholies Eo enow and XIchtocD think that the conclusion is wirranted 
that tins method of treatment of puiumonia is of lalue 

From the cvptrieuce of Wright it would «eem that pneumococcus 
lactine might bt used with adiantagi in the more cbronic forms of 
pneumococcus infection of the lungs such os dclaicd resolution and 
enipiima Indeed mimlcrs of indiiiduols ha\e reported faioriblo results 
in such Cuses but most of tin i ropre ent isolated instances of such 
treatment and no sastcmatic •tudv of its lahie in a large series of cases 
lias as act boon cirriod out 

In recent vcirs there has an cn in ^uth Africa among the natiies 
emplovcd iii the liind nimiiig district n scien, tape of pueiimococcus 
pnnuinonii with a liif.h death rate and mcidmcc In attempting to 
combit tins condition Wriglit has hid in opportiiniti to test ou a 
icry large scale the lalne of proph>lactic pneumococcus vaccination 
\ftcr a considerable amount of expiriniciitation the administntiou of 
a single large dosu containing 1 000 000,000 bacteria was found to be 
tho be t wai in wlinh to pvc the vaccine LaTt,c numbers of natives 
running into the tens of thou«aiidi» were available for the test Everv 
fourth induidnil failed to nceive a dose of the vaecine and these served 
as controls for the vaccinated Careful records of the incidence of pnen 
luouia among the vaciinatid and unvaccinated were kept dunug a period 
of some months W right in Lis report of the work thinks that the propln 
lactic vaccinatum was effective in nducing the incidence of pneumonia 
among the natives during the first three mouths following inoculation 
lie was also able to treit with therapeutic vaccines quite a lar,,c numler 
of natives after the development of the pneumonic proco s IIis statistics 
of this proecdim show practicillv no difference m tlie death rate be 
tween the inoculated and uninoculated This he does not regard as in 
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dicnting the jncfficieno^ of the method, hccaiisc the doses used svcrc small 
Another scries of eases, niociilntcd with what ho considered the optimum 
dose and at i time tint might be considered within the incnbition period 
of tiio diseise, showed a lesser incidence and death rate than the controls 
Inter reports of this work Inac failed to establish the efficacy of propli\ 
lictic nccinatiou in proiintiiif, the dc\eIopment of pneumonia, and 
indicate approximatcla ns lii^li an incidence among the inoculated as 
among the nninoculatid Itcient work shows the existence of dilTer 
tut rates of pncmnocnccus from a strolojj,ual standpoint as the infectious 
agent in pneumonia on the Jkinil, and, in the light of these studies, som( 
iinproienient m the cfhcieno of the vaccine ina^ he brought about by 
the use of special btraius or strains to which the iiatucs are exposed fac 
tors that were not taken into occonnt hj Wright in his immunization 
experiments 

iloro reecnth Cecil and Austin \ iccinafcd 12,'jlO soldiers ngiinst 
imoumoooccus Tapes I, 11, and III and after a short period of obsena 
tion Ml weeks noted no cases of piiomnococcus T^pcs I, 11, and HI 
pneumonias among the vacciiuted, while there were 2C cases of these 
tapes of pneunionn imong the nnvaeeinalod rxpenmcntalla Cecil and 
btoffen haao shown that lirgc doses of Tape I pneumoeoecus vaccine 
subentaiicousla and smaller doses iiitrasononsl^ will protect inoukeya from 
Tape 1 pneumonias when suhjcctwl to intratracheal inoculation of viru 
lent Tape I pneumococcus 

On the other hand JIcCo\, Ilasoeltino, 'Wadsworth, and Ivirkbndo rc 
port tilt result® of the inoculation of 17,000 mmitos of New \ork State 
Institutions with 18,000 controls and ftol that the results did not admit 
ana dctnntc conclusions 

From this renew, it is eisily seen that the status of \accinntion m 
pneumonia is still doubtful In gcncril, m infcctuc processes a sociated 
with fcicr science would forbid the use of such methods until it was 
determined whether or no the pro<e«9 represented a progre-*si\o under 
mining of the body resistance Ju such conditions acr^ small matters 
ma\ influence the course of disei<c iii an wnfaiorjblc manner, so that 
under such circumstances \accination must be regarded as i highh 
perimcntil method, and should not he undertaken saic under the advn-c 
of one trimed in the problem® of bacteriologj and immunity On the 
practical side the cMdcnce of clinicians iii favor of vaccination as a 
therapeutic measure in pneumonia is insufficient to overthrow the generd 
scientific arguments against the procedure 

Leufoctte Exttact 

\ 

After consideration of tbo failure of immune sera and specific vac 
cincs to influence favorablv most diseases of inftetious origin, Hiss 
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ilirccted bis attention to the importaut role pli>td by the pbagocjtcs m 
bacterial infection He enme to tlie tonelnsion tli it in recovery from many 
discT C8 ne are dialing -with an inmmmty nbicb is lirgcl} lellular in 
Ijpe not onlj m the sense of p!lagoc^tosl3 and di^istion of bacteria, but 
also in tbf* miitnliration of poisons sit fnc by tliLir disintcgntion the 
neutralizing bodies being contained largih within the phagocytic cells 
inainh for tliiir own protection and not usually sot free for the advantage 
of the cell commumU at largi 1 his idci stimulated him to attempt to 
aid the leukocytes m their butli, yyith the inysding microorganism hy 
furnishing them as directly ns pissible yvith yyeapoiis to carry on the 
struggle sucee sfully Iheso wi ipoiis yyhateycr might be their niture, 
le assumed might be furnished b\ an extract of the active substances of 
the kiikocytcs themselves, wlmh were n«t ordinarily found free in the 
plasma lie considirej thst extracts would be more cfijcatioiis tlnn living 
kukoeyfea themsehes, aince being difTusibk they would probihlv be dis- 
tributed impartially to all pirts of tb« b >dy and, as quickly as absorption 
yrould permit, relievo tbe fatigue«l leukocytes and protect bv iny toxin 
ncutrilizin„ or other power (hev might possess the cells of highly special 
ized functions The extracts were prepared largely from leukocytes ob- 
tained from rabbits, were thoroughly emuisili(<l in distilled water allowed 
to stand at ‘’7 5® C for a few hours and then kept on ico until used 
Ihe total product, including nsidut and supirnatint fluid wis u cd for 
injection In addition to a number of other infections, these products 
hare been Used in the treatment of experimental pneumococcus infections 
in animals and in lobar pncnmouia in man 

The animal experiments cited as a bisis for the rstinnslitv of this 
form of therapy sum to indicxtc a favonblc mfluence of the extracts on 
pnrumocoecus infection Hiss ssys that in animals treated with the ex 
tract of leukocytes from nomn! rabbits an infection, surelv fatal in 
untreated controls hicomis markedly modified m such treated anunils 
oven if the treatment is delayed many hours Out of 8 control uiirails 
used in four experiments, in whith the dose of pneumococci was the same 
all died, averaguip only forty five hours of life after being infected Ot 
the animals treated, some as late as twenty four hours after infection 9 
out of 12 survived and 3 died with an avenge life of sixty hours after 
infection 2 of which had not received treatment until after the expiration 
of twenty four hours A numbir of other experiments were performed 
in which the results were also favorable On tbe other hand liviUj, leiiko 
evtes introluccd either subcutaneously or intrappntomally had no 
noticeable effeet on like infections 

F neouraged by the results of tLe«k. experiments upon animals a limited 
number of observers have tested the efficacy of leukocyte extract lu the 
treatment of lobar pneumonia in man In 7 cases so treated reported 
by Hiss and Zinsser they thon^t that they observed a favorable action 
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of tlic extract on the tcmperattirc nnd {,incral condition of the patient, 
and a tendenev for the iimnlHr of Imkocxtos ni the blood to incrcaso 
snb^qiicnt to the injections Tlic lcHkoi>tc extnet mas {rneu siibcutnnc- 
oush cither in single or rept itod doses eif 10 c c 1 lojd and Luc is have 
reported the trcitnient of 41 cases of piiciemoni i h\ the incthod of Hi«s 
and /iii’scr Of these 41 casco, 5 died and 3(> recovered, a niortalit\ of 
12 per cent A coinpari on of 2 * eases uiitrcitiJ vitli S') treated eases 
shows a mortnllt^ more tlnn double m the senes of untreated eases as 
compared with the treated cases Twelve of the cases wire in children 
nnd m 29 the age ringed from tweiitv to sevciitj vears Ihcir impres- 
sions were that in a mimbtr of cases the disease w is npprecinblv short 
ened and with lint few exceptions there was a iioticcnhle iniprovemont 
in tlio comfort and sjmptoms of the (Mticnt In cists with stvcrc tox 
cmfa the efTect of tho injc'ctions wis mirkctl, and tlicv feel that the 
agent imv prove of considtrible tlicrajxiitic valtu The extnet was 
given in do«cs of from 10 to 20 cc, repoitod from two to four tunes 
111 tvvciitj four hours In no iiistanco did tho treatments cause anj ill 
ofTocts 

IIjss in a later paper gives an extrcinelv favorable report of the aaluo 
of Jjjs jJDrtbod Jn the tmWni/it of pvrnMMM She fPtJ!) twmhir of 
rises reported is '’)3 Of this itunilHr I ended fnfalh, a mortnlitj of 
5 0 per cent He sivs tint the most obvious (iTeefs of the extract were 
an almost uiimedinto impioveinent in the feeling of well bt mg of tho 
patient, a henoficial cliaiige in the qualilv of the cireulntion nnd a rcdiit*- 
tion of the pulso rate In some instances the crisis was carh, and in 
others the foiiiporaturo fall was bv lasts The spreidtng of tho lesion was 
usuallv hiltcd and the coinalcscenec r ipid and uninterrupted One of the 
most notable offects was the increase in the Icukocvtosis that followed 
tho treatments His gcneril conclusion is that in c^^e3 treated corlv the 
disease IS ronderid larj,ilv l»cnigii, and the course murktdiv shortened In 
this senes of eases the dosis of exlrict einplovcel wire verv much larger 
than those used prcviousJv, varviiig from 20 to GO cc ixpeatcd everj 
four hours 

In spite of the verv favorable reports of the few observers who have 
undertaken to treat pneumonia bj this method it has not as vet rceeivid 
anj wide application From a thioretical standpoint it represents an 
attempt to suppl} a deficiency of a tvpc of immune bodies which most 
observers believe to exist, and of which the importance is no doubt very 
great Of their nature or mode of action, however, we know verv littli 
nnd whether, when passed from one animal to another by meins of 
artificial preparations, they arc still effictive may well be questioned Tlie 
work of IIiss indicates tliat this max be so nnd from tho clinical casts 
it would seem that the Icukocvtic substance-) of lower animals cm stimn 
hte a coiisidorible degree of leukocytosis m mm The work deserves 
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and nqnins furtficr stiid^ before the results ttported can be generally 
accepted 

CiiLMOTiiEn ipr 

To llorgenrotli and his a sistints we owe the hrst progress that has 
been made so far m the attempt to control pneumococcus infection bv 
means of a chemical compound with specific action Because of the 
reports of tho possible action of quinin m pneumonia, the\ used th s 
alkaloid and substances closch related as a basis for their CTpenincntal 
observations on tbc effect of these substances on tlu course of expen 
mental pneumococcus infectious in nniniils jHorgciiroth and Halbcr 
sticdtcr had prc\iousl\ found that certain qiiinin dorivatncs were use- 
ful in the treatment of experimental tr\panosi>mia«i8 and because of 
certain cbaracteristiea which tr\ panosomes have in common with the 
pncutnococcus, decided to test the tfficicncv of these )>odics in pneumocoe 
eus infections A number of dirnativcs qmmn hjdrochmin hjdro 
clonsochimn, ethvllijdrocuprcin and pr«p\lhadroc«prcin were employed 
in tho experiments The first positive results were obtained bv Alorgcn 
roth and Levy by the use of cthvlhydrocuprcm In their first expon 
menta thov emploxod a 2s> per cent vsalcrv solution of the drUj, and found 
when this was injected into mice previous to injo lion of the infecting dose 
of pneumococcus that whereas all the controls died one-quarter of treated 
animals survived Tliis result is verv striking ns virulent pneumococci 
injected into mice kill these animsK with iinfaihn,^ ngiilaritj In 
cuntiv 0 experiments in anim ils injected w itb clhj Ihj drocuprein six hours 
after infection, 50 per cent of tlie animals survived tlie contrils Under 
uch conditions the administration of the drug undoubtedly effected a 
stenlizition of the blood of tho treated animals, inasmuch as, in mice at 
such a period after infection with pneumoccMcus septicemia has alrtadj 
developed Tho drug was active not onlv against a single strain of 
pneiimoenccus hut al*o against many other strains of typical pneumococci 

Further studies bv Jlorgcnroth and his associates showed that, by 
modifying the technic of administration of tho drug ■still better rc 
ults could he obtained The toxic dose of this 8ub'<tancc is but little 
above Its curative dose Injection of water solution allowed rapid absorp- 
tion and this w as not desired, as Alorgenroth ha<l shown that its action on 
the pneumococcus was best when >t was continued for some hours In 
order to obtain a like fonn of action in animals the free alkaloidal base 
was injected m an oilv suspension from which the rate of absorption 
was slow When this was done prophylactic experiments gave from 80 
to 100 per cent of survivals In curative experiments the results were 
hkewisi improved by giving the drug in the sime manner and repeating 
tho dosp every twenty four hours for a few flays 

Bochneke has tested in animals the therapeutic activity of the drug 
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A\ben given m combiintion with mtipncmnococetis scrum Both jn pro- 
phylactic and curitno c\peninents tbo results were favorable, ilthoiigli 
the sonim and drug were both used in qunntitiis which of thciusthcs 
were insufficient to hriug about a favorable result It is noteworthy 
that the disinfecting action of othvlhvdrocuprcin does not seem to be 
inhibited hv the action of serum, as is the ease lu ra-inv such compounds 
Uochneke found that m infections where he used mixtures of t\picil 
and atypical pnciiniocoeci, hv repeated injections of tho mi'tturcs bene- 
ficial effects were obaerved, although the serum alone was complctoh in 
active agiinst the ntvpical races Small doses of cthvlliydrocuprein seemed 
to increase very much the effitieucy of the flutipneurnoLoccus serum 
Jloorc in this countrv has earned ou an eateusive investigation of 
the action of cthvlhvdroeuprem or optothin, os it is more commonly 
tailed, against the pneumococeus He has testtd the hactencidal action 
of tlic dnig in iifro oguinst the diffcrtiit biological groups of piieinno- 
coccus and finds that it is oquallv active agvinst all tvpcs, but that it 
possc SOS no such specific action against streptococcus lliis investigator 
has nl^o found that the blood of rabbits after the ndministration of 
optochin, acquires bactericidal powers for puciiinocoteus The best results 
are obtained by subcut lueous injection It is soTiicwhit less active in 
rabbits when given iutrnmu«cularlv, and seems to evert no activity when 
administered bv mouth In onUr to obtain satisfactory effects bv tho 
intravenous route, it was ncccssiry to give tlio drug in tovic amounts 
'^^oo^c has also found that the hlo^ serum of man becomes bactericidal 
for pneumococcus after the adnunistrition of 0 C gm of optochin hv 
mouth or subeutaiiooualy ‘When given subeutaneouslv, the drug is vtrv 
irritating and may produce necrosis with the formation of a sluggish 
ulcer He has also touted the value of comhiuing optochin with specific 
antipneumococcus scrum m the treatment of pneumococcus infection m 
nninials, and finds that doses of optochin, which in thtmsehes arc so 
small as to have no therapeutic value, cnlinneo many times the protective 
value of threshold doses of antipncumococcus serum 

Parallel with tho experimental work m animals on the efficiency of 
cthvlhydrocnprem, observations on the efficiency of ethylhvdroeuprein m 
the treatment of pneumonia m man have been earned on Pracnkel 
thiiiko that the drug is not yet suitable for human application, inasmuch 
as it has not a cle ir cut action in a large proportion of eases Wright 
was unable to observe anv thcrapiutic effects whatever Unfortunatelv 
the toxic do«c of the drug is <!o near the therapeutic dose that great 
care has to be taken in its use Both noted several instances of amblyopia 
following its administration Though the sight is recovered, it is pos 
sible that m some eases permanent blindness might result According 
to Fracnktl the effects of the drug on the cou^^c of tho disease were as 
follows In all, 21 eases of pncnnionia wen, treated with ethylbvdrocu 
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prein, m 0 of the casts treated 43 per cent there was no noticcahlD 
thaufjc following the CNhihition of the drug in ti ca»cs, 2S o per cent, a 
douhtfiil result, and in G more casts » per ctnt, a rather inirked 
l>cncfleial action In the fi cases in athith the drug seemed to show snmo 
leneficnl influence on the course of tht pneumonic proctss the tempera 
turc dropped on from the fourth to the fifth div In 4 of the eases the 
temperature fell within twelve hours alttr the administrition of the dnig 
and in 2 it fell h\ hsis Tlie gtmnl chancter of the cases studud at 
this time was mild, and most of the pititnts reojaered spcmtanconslv 

larkinson has treated 9 cases if piieiimonix with etlnlhvdrocnprein 
Three of the cases had crisis somewhat tirlier than usual the fourth 
to fifth daj hut inasmuch as ucli raili crisis art not umisiial definite 
deductions cannot be drawn frrm them Two patients died and m the 
remaining 4 the drug had no iiotKcobh effect Two of these later de 
icloped cmpicina There was a sliglit ri c m temperature following 
treatment in some of the case« but n> uoteworthe effect on the pulse 
or re piration In 3 cases out of the 9 treated the pupils Ifcame widolj 
dilated, but there were no instances of nmbleopia His conclusions are 
that cthalhjdrociiprcin has no iffcct on pneumonia in man and that to^io 
samptoms maj appear after the administration of 1 gm hv TOOuth or 
0 6 gm Lvpodennicalh 

Bacrmann has rcceiitlv reportcil the treatment of 31 cases of pneu 
monia with ethallndrocuprem, in some instances eomhincd with serum 
obtained from patients cone ilcseent from pneumonia Of 5 cases treated 
b> intramuscular injections of the cthslhvdrocuproin base suspended in 
oil fsiorable results were obtained m ^ cases and 2 died Om of these 
latter had pneumococci in the bloid and it is possible that the dm- 
cansed some diminution m their numbers These patients ill received 
repeated doses of 0 , gra cflislh^drocnprcm suspended in oil and no 
toaic effcits are mentioned Seven ca is were treated with etliylhjdro 
cuprem hvdroclilond 1i\ mouth in rrpi iteal dosia of 0 2„ gtn to 0 a gm 
No amhhopia was noted Sj^ of the patients w> treated recovered and 
Rcmcd to derive bcnifit from the use of the dm^, and 1 died Nine 
teen cases vvero trcited bj combinations of scrum from convalescent 
patients and etlijllijdrocuprcm In some the drug was given mtramus 
cularlv in oi! suspension, and in others bv mouth Four of these ciscs 
died and m the others the treatment in general seemed to be beneficial 
In some instances pneumococci were found in the blood and these eitlier 
disappeared or diminished in numbers after the treatments Bxermann 
thinks that the dmg has an unmistakable curative action in pneumonia and 
looks forward to further observations of its action especially when com 
bined with immune serum His results sura to bo distinctly better than 
those previously obtained and mn m part Iw due to better methods of 
tdmmistration 
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The oceurroucc of the EuropciTi War has dcla^jed anj increase m the 
general cspenenco of the \nl«e of optochin iis n method for treating lohar 
pneumonia However, the dnighis been nther ttidclv used in Germany 
mid I summan of the results ohtaiuod Ins recLiitlj hecu published b^ 
lescljhp Tht cases arc djiidid info two groii/>s those treated before 
the third di> of the disuse and tliosc treated after the third daj In 
the 204 ciscs treated before the third daa, tlic inortilit\ leas 5 per cent, 
and in the 110 cases treated after tho third day was 20 per cent The 
inortilita for tlic total 323 ca cs was 11 per cent, which represents a 
(onsidorahle. reduction in inortalit\ from that ordin in!^ oh cn cd ilooro 
tnd Clle3nc^ liaae rcccuth made a \crj careful studa of the effect of 
optocbm in lobar pneiiuioma, and also j^ive a siimmir^ of the total number 
of treated eases up to the pn^ciit tunc In order to obtain an accurate 
knowledge of the use and effect of the drug recourse should bo had to the 
original article Ihe^c imcstigators recommend a dosage of the drug 
based on boda weight, of from 0 024 to 0 02C gm per kg, winch 
tho amount nocossarv to insure bactericidd development bv the blood 
serum of tho individual under treatment \n initial doso of 0 45 gm n 
given and the remainder diaidcd into small doses of 01*) gm. givtn at 
from two to three-hour internals The advantage of tins method is that 
tho bactericidal power of the blood rises ripidh and is maintained at a 
fairlv constant le^el throughout the course of treatment The admmistro 
tion of the drug is continued for about twentj four hours after the tem 
peraturo has fallen 

Optoclim in certain induiduals gives n«e to tovio symptoms which 
constitute a distinct disadvintigo m its u«c The margin of safety is 
rather narrow and great care must lie tiken to avoid too large doses The 
tovie effects seem to depend stiimwliat upon too great a concentration of 
the drug in the blood at one time and this is the reason for tho repeated 
small doses, since when 0 5 gin doses arc given the concentration rises 
rapidh and generally falls considcrablv before the time for the neat 
dose Optochin like qninin, exhibits its chief toMc action against the 
special eases Deafness not infrequcntlv occurs during treatment hut 
rccoverv seems to be complete and this is not ncccssarih rcgirdcd as an 
indication for the cessation of treatment Tho effect of optochin on tho 
e^e, when given in toxic doses is much more serious, and the ndminis 
tration of the drug should not be continued after the appear mce of evo 
symptoms These consist of vvidenin„ of the pupil with failure to react 
to li ht, dimue s of vision, and in some instances complete hhndiic s lu 
extreme cases the eje grounds show pallor of the retina with marked 
harrowin'^ of the vessels Complete blindness maj persist for a week or 
more with gradual return of vision In manv instances recover;} is com 
plete, but an some there is apparentlv permanent damage to the retina 
0 that although central vision is normal, there is marked contraction of 
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the visual fields In onl} one instance «so fir reported has bliudne «3 been 
penmnent, a ense in 11111011 a >eri Ivr^ dostgc of the diug was em 
ploied Tovic eie smiptoms Loweier mu deielop after a eoinpara 
tivelv mall total do>age, 2 0 gm in 0 5 gin do«es in one mstaiiLL It 
IS to be evpectod tint optoehm will rwtue a wide application although 
^loore and Chesnej, in \iew of tht tone effects of the drug did not 
think their senes justified its furtliir use 

Recent imestigationa condmted b> Lamar though thev do not he 
long to the field of specific ehemotherapa mu be mentioned under this 
heading The studies have in new the development of a method appli 
cable to the treatment of localized pneumococcus infections such as pneii 
mococciis meningitis or arthritis It was pointed out bv Ncufcld some 
vears ago that the pneumococcus is soluble in bile verv small amounts 
causing its complete disipptanmi ( ortaiii other subatinces whose 
physical action is much like that of bile an known to cvist The 
most important of these are the unsaturated fattv acids The soluble 
soaps of the«e acids espccialh that of oleic acid po« 8 i «8 like bile the qual 
itj of dissolving pneumococci Moreover when pneumococci are exposed 
to their aetion even in great dilution thev 8 ub«oc|uentlj undergo autohsia 
much more rapidlv and coinphtclv than organisms not bo treated Such 
soaped pneumococci when exposed to the action of normal scrum dis 
integrate but a few alnavs remain and subsequcntlv show active growth 
Oti the other hand when thev are placed m antipnoiimoeoeciia serum the 
destruction is complete The action of the scrum is specific and shows 110 
action against atvpieal strains that have been treitcd with oleate It is 
known thit considerable quantities of the unsaturatid fattv acids exut m 
the animal cell and are set free Irom the bKaking down of the lecithin 
complexes when autolvsis of ti sue or rc ihiUon of lung occurs The 
Ivtic action of these substances on pneumococcus is however suspended in 
the presence of protein eonfainirg solutintis «uch as blood scrum, so that 
their action in natural infection must be limited I amar was able to 
suspend the scrum inhibition hv adding to the soap scrum mixtures an 
appropriate quantity of bone acid Working with such mixtures he was 
able to obtain defiiiitelv beneficial results m local pneumococcus infcc 
tions m animals Tnfiction conid he prevented in small animals when the 
mixture was prcvinu Iv injectid mto the pentoiieal cavitv infection 
following later in the same place Therapeutve doses were also effective 
provided thev were not given too long after infection had occurred In a 
senes of experimental pncumociciic meningitis in montejs, treatment 
with soap enira and boric icid mixtures showed very encouraging re- 
sults Infections of the monin5,e8 are tspeciallv suited to this method 
of treatment, because of the low protein content of the spinal fluid In a 
number of instances Lamar was able to sterilize the spinal fluid of 
monkejs that had been infected some hours previous to the administration 
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of the first dose of the thcripcMtic mixture So far this method of treat 
inont has not reccned 103 extended application to local pneumococcus 
infections in man, though it •would seem well •worth trjnig in such a 
hopeless condition as pncumocotciis meningitis 

It has liccn snggcstLd m the past fciv 3ears b3 the advocates of cam 
phor in the treatment of pneumonia that this substance has a direct 
action on the pneumococci Boehneke reccntl3 investigated this alleged 
action exporimenfalh and found that he was able to protect animals 
against a fatal dose ot pneumococci bv treating them prcvioitsl} with 
van mg doses of camphor m oil Ho was unable to confirm Welch a 
icsults on the therapeutic valnc of camphorated oil in rabbits when 
ulministcred after infection had occurred B3 means of large proph} 
lactie doses, however he was able to protect rabbits against surelj fatal 
doses oven when given mlravcuouslv As in the case of cthvlhvdro- 
cuprein, camphor was used bv Boclmclc m combination with antipneiimo 
coccus 'cnim Tins method seemed to give better results than the admin 
istntion of camphor alone Cunphor has been used, at tunes in largo 
(loses ior manv 3 ears b3 phvsicians in the treatment of pneumonia, 
largclv, It IS true, as a circulatorv stimulant, but it is hkelj that if it 
had anv verj marked specific action against the pocvmococcus, this would 
have been noted 


tlLcos Seppens Coexea 

tnens serpens comes is one of tbe severest ivpes of uleontion of the 
030 Tho process tends to sprcid rapidlv and nia3 involve considerable 
portions of the cornea The process begins ns a 3cllowish gra3 infiltra 
tiou near the center of the comta Ulceration rapidlj takes place, the 
advancing edge becomes undermined and raised, the disease extends at the 
same time into the dcptlis, so that perforation ma3 quickl3 occur There 
IS almost alwavs hvpopjon, large amount'* of the cornea may be de troved, 
and ocoasiomllj panophthalmitis results When healing occurs, all de- 
grees of impairment of vision maj result 

In about 98 per cent of eases of ulcus serpens, the pneumococcus has 
been proven to be the etiological agent As far as has been determined, 
the organisms found differ in no way from the varieties of pneumococcus 
cxusing lobar pneumonia jn nun Ilumtr has devottd a number of 
veirs to stiidv of the specific therapy of this affection Experimental 
work has «hown that immune bodies either when produced actively or 
introduced passively bj means of injections of specific sera, penetrate the 
cornea as well as other pirts of the bodj although m greatlv reduced con 
centration With these results as a basis, Komer and others have treated 
ulcus serpens with autipneumococcns serum In animals prophylactic 
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injw^tioDS hare prerented uh eqwent erperimental infection of the cornea 
with pucumococcn Eotners semm has been larceh n«ed m the therapv 
of human ca es It is prepared bv the immunization of different animal 
to strains of piitumococcus obtained from ci ca of ulcus *erp(.us, using 
preferably organisms of hi^ rirulencc The results on the uhole seem 
to hai e b^n rcasonablr Mtiafactoiy and there seems to hat o been improve- 
ment from M.aT to rear In farorvble ca'^es there is a rvaction in the 
ulcer following fbe injection of enim and this is followed bi re^ilution 
The estent of tlu proee s is much limited and the bvpopion m manv 
instances clears up as well In generil (be imount of permanent damage 
13 much le a m scrum treittd es thin m thcec that are untreated 
Paul m a erica of ob'cn itions erUtidin^ over a number of rears, has 
had favorahlc results from the me of enun in oo per cent of his ca«es 
and Gelb md Bomer in from 71 to '^0 per cent The outcome is more 
firoralh the earlier the ease is treated When the ulcer is well advanced 
iiece«sfiil treatment bi'eomes a ranch more difficult matter Rcctnth 
the best results haie born obtained br the adroiuistrotion of a single 
large dose of autipneumococeus scrum giren cither subcutaneoush or 
intraienoush \lthough there bare been a numUr of contradictory 
results the weight of criAcuce indicates that aDtipueiunococcus ernm is 
a rahiable aid in the treatment of ulcus erpeiis Vs in pneumonia 
the Gzi&tence of different varieties of pneiimneoccus is probable and the 
further adaptation of the scnim to tlie tvpe» of pDeumococcus concerned 
may increase its cfficitucv In addition to the u e of antipueumococ<.u 
sinim alone, actiie immiimzatioD hr means of racemes and a combined 
therapi using both aaecmes and immune cnim have been etnploved m 
the tnatment of ulius erpens Both methods have given "some valuable 
results especiallv the litter 

Since the introduction bv ilcnpmroth of optochin into the therapy of 
pneumococcus infections this drug has been used evten«ivelv in Germanv 
m the treatment of ulcus serpens Host of the invistigators report ati» 
facton reaults from its application \ 1 to 2 per cent water «ohition of 
the drug is applied localh and is «aid to result in unu ualh rapid healing 
of the ulcer It causes uo damage to the corneil epithelium in this dilu 
tion and the burning «en«atioii cansed bv its applu ition cau be obviated 
bv the u«e of a local anestlietic. Pneumococcus ulcer of the cornea usualh 
re lilts in considerable dcstniction of ti->snc with car formation Treat 
ment with optochin is a.iid to giio a more atisfactory end resnlt as far 
as permanent damasw to the cornea is concerned than any of thi* methods 
hitherto emploied o peciillv those in which the tanterv is med *■ 

Ophthalm lo-nsfs in (bi rau tiy rep rt di t nctly t»Tornble rtsults f om the 
trfalment of p iimofwous ul-vr of the rarooa bj local applicat on of optoebm 
—Editors (Billin'^ and I on>) 
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SPECIFIC PR0PS7LAXSS 
Hcssmi L. Cecil 

The incidence rate of lohar pcniimonia m the United States is eloivly 
rising 'ear bv 'car as the population becomes more and more concentrated 
in the cities and towns Alreadv the number of deaths from pneumonia 
exceeds that from tuberculosis In 1920, one out of every ten deaths 
among policv holders of the ifetropolitan Life Insurance Company was 
eau ed by pneumonia The prevention of pneumonia is, therefore, one 
of the most important health problems of the dav Unfortunately thi. 
di ea e does not lend it elf to control b' ordinar\ hvgicnic and sanitarv 
measures Infection is transmitted by direct or indirect contact, most 
frequentl\ b' the droplet route and as long as people eongregate m public 
places and m public conveyances where do e contact is inentahle, ;u«t s? 
surelv will pneumonia continue to menace the public health 

It would appear from the«e considerations that the greatest hope of 
preventing pneumonia lies in «omc method of artificial immunization. 
It has been onh "ithin the Ia«t fc'vyears however, that an' «eriou8 effort 
has been made along this line 

Lobar pnenmonia is an acute infectious disease caused, in the great 
majority of ca^^*, b' the pneumococcus Approximately [lo per cent of 
all ca«C8 of true lobar pneumonia arc of pnnimococcal origin- The 
streptococcus and Friedlanders bacillus are responsible for the few re- 
maining cases In this article our attention will be confined to the 
pneumococcus and to a cyn«ideratiou of pneumocoeeus immunity 

Immunity Following Lobar Pneumonia — The tendency of certain in 
dividuals to repeated attacks of pncumouia Las at times given rise to 
doubt whether there exists such a thing as an acquired immunity to 
pneumonia vet considerable evideiice can be brought forward to sho'V 
that a rather high degree of immunity to the pneumococcus follows an 
attack of pneumonia The crisis itself is a striking expre sion of im 
mnnitv Furthermore Doebez has sbo'vu that the senim of patients con 
a ale cing from pneumonia usually contaius protective sub tances against 
the homologous type of pneumococcus, and Blake has demonstrated prc- 
cipitins m the serum of ca es of pueiimonia that terminate favorably 
In addition to these clinical studies iccurate information on the subject 
of immumt' following, pneumonia has been obtained from experimental 
work on a.mmals 

In 'ome recent!' reported studies Cecil and Blake have shown that 
in monkejs an attack of pneumococcus T'pe I pneumonia protects the 
annuals Oomplefelv again«t i econd infection by the homologous t'^pe 
The duration of this immunity was not determined, but it probahiv exists 
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for scvcnl montlis at least "Morto^cr a certain amount of cross im 
m«nit> a^janist the other h'^cd tapes of pnciimococtns is usually demon 
sfrable in moukcas that ha\c reeovtnd from pneumonia While it is 
true tint certain persons show a susceptibility to repeated attacks of 
pneumonia, these attacks rarcH come at intenals of less than one 3 ear 
In Men of this and other evidence it appears probable that one attack of 
pneumococcus pneumonia confers enouidi immunitj to protect the patient 
for at leist one 3enr In this respect pneumonia differs from typhoid 
fever, an attack of which usiialK confers a lifelong immunity Typhoid 
vaccine howcier, protects for onl\ a coinparatne!3 short time 

Active Immunization against Pneumococcus — A Franktl made the 
fundamental ob ervatinn that rabbits inoi-ulatcd with living, virulent 
pnemnoeooci showed a high immunitv if thev recovered from the infec 
tion G and F Ivlempcrcr produced actiit immunity in rabbits against 
pncumococuis in stacnl different wa38 Thea inoculated animals with 
heated pneumonic sputum with pus from a pneumococcus empyema, and 
with cultures of pucumococcus which had been heated for one hour at 
CO 0 Emraenek injected rabbits with cultures which produced marked 
emaciation in the rabbits but did not kill them By this method he pro- 
duced a aerv high immunits the anvmaU withstanding 20 to SO ee. of 
higlil} virulent cul/urc intraitnouslv These and other investigitora 
have shown that an adequate immunitv against pneumococcus infection 
can It developed m animals Neuftld produced a high immunit) in rab- 
bits bj subiutaneous and lutrivtnous lujcetions of killed pneumococci 
He found, however that it wis necc««irv to ««« a virulent culture Lev} 
and Aoki have immunized animals with pneumococci killed bj phenol 
and also with sensitized pneumococci 

It 18 clear from this brief review of the literature that the pneumo- 
coccus differs in no wav from the great majority of other pathogenic 
bacteria in its capacit) to stimulate artificial immunity in animals 

Active Immunization against Experimental Pneumonia — In spite of 
careful studies on piieuinocoecus imrauiiity bv the earlier German in 
vestigators no effort was made to study active immunity agimst pneu 
monia itself In 1904 Wadsworth undtrtook to produce an active 
immunity against eapcrimental pneumonia in rabbits Wadsworth in 
jected rabbits intratracheallv with virulent pneumococci and thereby 
excited a patch3 form of pneumonia He then vaccinated normal ra^ 
bits with a saline suspension of pneumotocei dissolved in rabbit bile 
The immunized rabbits were subsequently injected intratracheally with 
1 cc of in extremelv virulent culture of pneumococcus Of the 11 
immunized animals none died but a few were seriously ill for 24 to 
36 hours I\hen killed tho rabbits showed areas of diffuse consolida 
tion involving considerable parts of the lung Of the 5 control rabbits 
3 died without lung Imiods the 3 others lived a few days longer and 
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SPEOirrO PROPHYLAXIS 
liu’^sFLi. L. CrciL 

The mcidoncc rnto of Jolur ppnnmonia m tlie Unifcd States is slo^vlv 
using Ncir bj %car ns the jxipulntioii becomes more nnd more concentrated 
in the cities and towns Already the miinbtr of dt itlis from pntiitnonia 
exceeds that from tiiborcnlosis In 1020, one out of cacrj ten dcifhs 
among policy holders of the Ifotropolttaii life Insurance Compinv was 
caused b^ pneiinionin The p«\eiition of pneumonia is, therefore, one 
of tho most important bcilth problems of the daj Unfortimatclj the 
discaso does not lend itself to control b\ ordinnrv Ingicnic nnd Bnnitar\ 
incasiircs Infection is trinsmitted b^ direct or indirect contact, most 
freqnontlj bx the droplet route, nnd as long ns people congrcgitc m piiblio 
plnecs nnd in public coiuejnnccs wborc close contact is incMtablc, just so 
surch will pneumonin contimio to moii'ice the public health 

It would appear from these consider itions tint tlie greatest liopc of 
presenting pneumonia lies in some method of artificial nnmiimzation 
It has been onl} within the last fcwjcara however, that ou> serious effort 
has been made along tins line 

Lobar pncunioma is an acute infectious disease caused, in tho grest 
maJo^lt^ of cases, ba tie pnouinoeoccus Approximntilv O'; per cent of 
nil cases of true lobar pmuinonin arc of pncmnoooccil origiu Tho 
Ptroptoeoccus and I neill ind< r’« bacillus are nsponsible for tbo few re* 
maining cases In this article oiir ittsiition will bo confined to tlio 
pncuiuocoectis and to a consideration of pneumococcus imrntmitj 

Immunity Following Lobar Pneumonia — The tondency of certain in 
dividuals to repeated attacks of pneumonia has ut times guen riso to 
doubt whether there exists such n thing as nu acquired immunity to 
pneumonia, aet considtrible e\idenco can be brought forward to show 
tiint a rather high degree of imimuutx to the pneumococcus follows an 
attack of piicuinonin The cnsis itself is a striking expression of im 
innnits rurthermorc, Doclicr lias shown that the scnmi of patients con 
snlescing from pneumonia iisnally contniiis protectno substances against 
the homologous tspc of pncnmoeoceiw, ‘ind lllakc lias demonstrated pro* 
cipitins m the scrum of cases of pneumonia that terminate favorably 
In addition to these clinical studies, accurate information on the subject 
of immunits following pneumonia lias been obtained from experimental 
woik on animals 

In some rcctiith reported studies Cecil and Ulake base sbowm tlint 
in monkeys an attack of pncnmoiotuis Tape I pneumonia protects the 
animals complctolv against i second infection li\ the homologous t\pc 
The duration of this immunitx was not determined, but it probabh exists 
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ever, of tliia work fniled to establish the efficaej of his method of vaccina 
tion aj^ninst puciimonia IIis fjilnre was probably due to two thini^s 
(1) at the timt liis cvptrimcnt was eonducted the various tj-pes of pntu 
mococcus had not been diffenntiated (3j tho dosage he emplojed was 
much too small 

In l')13, Dochez and Gillespie published a classification of pcicu 
morocci and I ister independenth reported shortly afterwards a similar 
classification of the pneumiHOOti mcountered in ‘^outli Afnci Lister 
then undertook an experimental -jliidv of prophalictic inoculation against 
the various tapes of pneuniotocci in animals ind man He demonstrated 
that immnnitj could be produetd m min against at hist certain ones 
of these tapes either ha anbcutincous inxidatioc or intraaeiious injec 
tion more rcadth bv the latUr He tound that siibi iitaneous inocitla 
tion of 40,000 000,000 cocci of the strains he croploted caused little if 
enj toxic rciction m tho guinei pi^. ribbit or man and intraacnous 
inoculation of 30 000 000 000 in the rablit and 40 000 000,000 m man 
gave rise to but slight toxic reaction On the basis of these experiments 
Lister undertook tho prophylactic inoculation of large groups of miners 
against pneumonia Ife at first adaocatod inoculation at seven day inter 
yals each dose to consist of OOooOOOOOO cocci of each tjpe against 
which immunity avas desired bubscijiieiitlj he greatly reduced this 
dosage and gate three subcutaneous inoculations at seven daj interyals 
each injection consisting of 3 000 000 000 of each typo 

The workers m thrtc difftrent mines the Crown Premier Diamond 
and De Beers Diamond yvere inoculated with a yaccine composed of the 
three typos of pneumococcus which averc most prcMlent m these mines 
Thpv were knoaan as Types \ B and C Types B and C correspond 
to Tjpea II and I re«pietiyelv in Dochez and Gillespies cIaS'>ification 
Tjpo A h IS not been encountered m America In tho Do Beers Diamond 
Aline a fourth group was added calicd Type H In the Dc Beera cxperi 
ment 1 000,000 000 of Tape H wis added to each injection making 
a total dosage at each injection of 7 000 000 000 The vaccinated miners 
avere then obicrved over a period oi six to twclae months, and in ill three 
mines a definite- decrease m the incidence and mortahtj rate of pneu 
monia avas observed In the case of the Crown Hines everj case of 
pneumonia vvluch occurred among the aacemated individuils was studied 
bacteriologically and the tape, of pneumocoteiis determined No cases 
of the typi^s against which the men had liccn yactimted (Tapes A, B, 
and C) developLd during the nine months of observation Lister con 
tends that this fact namelv, the alteration of a relative group prevalence 
hv means of specific group inoculation is a more critical test of the 
efficacy of pneumonia prophylaxis than the simultaneous compan on of 
pneumonia rates in inoculated and umnnculated (control) groups when 
the comparison is based upon the erroneous assumption that all cases 
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shoved at nutopsj «inall nrcns of con^olidition in the lungs It is evident 
from these experiments that ^^ad3\vortIl produced a pirtial immunity 
in rabbits ngninst pneumniocciis infection His infecting dose, however, 
vas too hrge for the amount of immunity produced 

In 1920, Cecil and Elalc studied the effect of prophylactic vac 
eimtion ncamst cxpeninciitnl piieumocoociis pnetimonn m monLeis 
riiev found tlint by injecting virulent pneumococci intntrachoilly in 
monkeys they could produce x typicnl lobir pneumonia yy-hich differed 
m no respect, cluucxlly or pxlhologicxlly, from pneumococcus pncii 
monn in man In their \accinxtion experiments, small doses of pneumo- 
coccus lipoynecinc y\orc used niid each monkey reccued one inoculation 
subcutaneously B\ this method of yaccimtion pnrtinl immunity against 
pneumoeocens yyns ostablishwl, but not crioiigb to preyeiit mild infections 
in the Jiing« In n Inter study oa monkeys, Cecil nnd HInko found that 
tho snbentanoons injection of n smxll dose of hying virulent pneumo- 
cocci produced a high digrce of active immunity sufiicicnt to protect the 
nnimils completely ngninst cxpcnmcntnl pneumonia of the homologous 
type Living cultures also ntimiihtcd a ccrtxiii amount of cro«8 immunity 
ngninnt other types of pneumonia yyhich, hoyycvcr, varied considerably 
Htrfi moalcts '\a<Kinatton nith }ning MniJcnt piicuato 

eooci caused severe at tunes fntnl, reactions in some of the monkeys, 
yyhik in others the reactions veri. very mild 

Cecil nnd Steffen continued tho study of attivc immunity against 
pneumococcus pneumonia m monkeys nnd found tint tho subcutaneous 
inoculation of monkeys vitb three inrge doses of pneumococcus Typo I 
saline ynceine conferred upon them a complete immunity agninst erpen 
mentnl pneumococcus Type I pneumonia Thev nl«o found that the 
intrnycnous inoculation of '»mall doses of pneumococcus Type I vaccine 
conferrf'd complete immunity against the homologous typo of pneumonia 

Active Immunization against Pneumonia m Man — In spite of nu 
morons tbcoreticil studies on pneumococcus immunity, no efforts had 
been made to vaccinate human beings ngainst pneumonia until 1911, 
when Sir Mmrotli Wright undertook to immunize tho workers m the 
diamond mines of South Africa agnnst this disease At tint time pneu 
jnonia was n very frequent infection among the miners and the death 
rate was quite high 

Wright vaccinated several thousand of the miners and studied the 
incidence of pneumonia among the vuecinated men for six months to ono 
year after inocu’ation A similar record was kept of the incidence of 
pneumonia among um acemattd miners Weight s treatment consisted m 
tlip subcutaneous administration of one dose of pneumococcus vaccine 
containing 1,000 000 000 killed bacteria Wright was convinced from 
his study that the incidence of pneumonia was considerably reduced 
diiriD" the first three months following inoculation Later Tcports, how 
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moma dunnj; the same period Stringclv enough the mndence of 
pneumococcus T\pe IV pneninouia and trcptocoecus pneumonia \vas 
also mudi lower ainon^ the i lecmattd troops than among the unvaetinatfd 
The following winter Cecil and \‘nii.lian conditcUd a second exptri 
ment \nth piuumocotcus \aoi.inc at Camp Wheeler Georgia On this 
oicasion 13 410 nun about SO per cent i>{ the entire camp strength, were 
viciinatcd against pneumonia with a pneumococcus \acciiip containing 
10 000,000 000 each of pneunKyeo'eua Types 1 II and III in. each cubic 
ccntiiiiotfrofMctiiio In this, eypi rimiiit hiwcvcr tin. piiemnococci wert 
SHspt iidcd m cotton seed oil insttml of the usual s ilt solution Lach soldjcr 
rcceiMtl a single mjcctiou sultcutantou«lv The doso was 1 cc of the 
lil>o\accine, equivalent to 30 000 000 000 pneumococci Conditions at 
Camp Vhciltr wen. not niaih so favor iblo for te ting flio value of 
pneumococcus vaccine as fhev had Ixcn at Cimp tJpton The pandemic 
of influenza swept o%cr tho camp vn tUo midst of the expenment and, 
because of tlio lowcre<l resistance winch the influenza virus induced, a 
eertam amount of pnoumooia of all types developed among the viccinated 
men Furthermore the pneumonia which accompanied the influenza 
epidemic waa due m grvat pirt to Tv|)0 IV pneumococcus and 
streptococcus, neither of vvhich organisms Lad been included in the 
TBCCiue The results obtained at Camp Wheeler, vrhile not so suctessful 
as those at Camp Upton, weie, nevertheless quite encomaging Tour 
fifths of the pipuUtion was vaccinated, hut a!ino«t as many eases of 
pneumonia develojicd among the unvacciuatcd one-fifth os occurred amonj, 
tho entire vaceinnted four fifths of camp Eeckoning from ono 

week after vaccination the time when tho individual s imniunitv 
begins to develop onlj <i,sht cases of Tjpes I, II and III 
pneumonia occurred omonj, tlio vaccinated men and all those were 
ceondaTV to severe attaiks of influenza Using the same standard 124 
cases of I^pc IV^ pneumonia developed among tin vaccinated troops and 
103 of these wort secondary to mflueiita Reckoning fiom the day of 
vaccination there vierc 3 ca es 1 piieumococcua Tjpts I II and III 
pneumonii among the vactinitcd four fifths of the camp and 42 cases of 
oneunioni i cf these tvpcs 3inon„ the imvaccinited one fifth at camp The 
death rite for cases of pneumonia including all tjpes that developed 
imong Vaccinated troops ono -wtelk or movo after vaccination was onlv 
32 2 per tent wlicrea* the death rite for 32? cases of ill types that oc 
currod amcn^ iinvacciuateel troops was S2 " per cent 

The author b Iieves that even better results wuuld have been obtained 
at Cimp Whothr if a siline vamne similar to that used at Camp Upton 
Ind be on emploved in toad of the lipivaccinc Ivperimcnts on ammals 
li lie eoiidiisiiclv shown that bictena euspindid in oil do not possess as 
potent an antigenic capvcitv wswlien Biiependcd in salt solution In fact, 
lipovacciDc Ins si many disjdvantvgis tint at the present time the 
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of disease due to the pnoumococcws are bactcriologicallj indisting«i<>haLlc 
He emphasizes the prolidhilit\ that the protection of a considerable part 
of the comniunit\ h\ iiioculition lessens the number of carriers, and 
perhaps the Mnilcncc of the strains found in the coniinimitc, and, hence, 
confers a definite benefit upon the nninocidated group uhich woiiIJ 
affect the use of tins group ns controls in a statistical sense Lister 
reported no unpkaoant effects from the a iccinc 

In 1118, Cecil and Austin ancciiiated 12, '•10 recruits against pneu 
monia at Camp Lpfon, New Aork Ihe aaccine uas prepared from 
glucose broth cultures and consisted of equal pirts of pnciimncoccus 
Tapes I, II and III The pm iiinococct Merc separated from the broth 
b\ centrifivilization and hcatcel to '•5* C for one hour Three sub- 
cutaneous inoculations were gi\en each man at intervals of from five 
to seven dava A feu of the inen received four inoculations The dosage 
nas as follows 


1st dose — 3,000,000,000 pneumococci 


1,000,000,000 Tvpe I 

1.000. 000.000 Tvpc II 

1000.000. 000 Tjpo III 


2,000,000,000 T^po I 
2d dose— 0,000,000,000 pneumococci ■ 2,000,000,000 Tjpe II 
[2,000,000,000 Tjpo III 


'3 000,000,000 Tvpe I 
Sd dose — 0,000,000,000 pneumococci *1,000,000,000 Tvpe II 
[3,000,000,000 Tvpe III 


These rather large doses were decided upon after experiments which 
seemed to indicate that large doses produced more protective substance 
in the patient s serum than small doses The local and geiierd reactions 
following the inoculations of pncnniocoecus vaccine varied greatlj m 
different individuals, but m roost casts were not severe A few patients 
developed, at the site of inoculatjoii, small storilo abscesses vvbieh were 
probably due to tbo direct action of the pneumococcus toxin on the 
tissue Ihc patients who showed these lesions exhibited shirp loci/ re 
actions to each dose of vaccine, and this gave rise to the idcx that the 
sterile abscesses might bi an expression of bacterial anapbvlixis (Aitlius' 
phenomenon) 

The vaccinated troops were tinder observation for ten weeks fol 
lowing the inoculations During that time no cases of pneumonia of 
the three fixed tvpes occurred among the men who bad received two or 
more injections of vaccine In a control group of approximatolj 20,000 
men there were 2C cases of pnenmococcos Tvpes I, II and III pneu 
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monn during the samu period Strangvh enough the incidence of 
pnciinirKHitciis T^pe IV pii(uinoni«i and stn-ptocuctus ptitiimonia was 
al 0 much lower among the \accnuittd troops than among the umaceinated 
The follow ing winter, Cecil and \ ni^nn conducted a second e\pen 
meiit with piifuniococciia \«ccin« at Camp ^Vhcelc^ Georgia On this 
occasion lt>,4t>0 men ahmit ‘'0 per ci.nt of the entire earap strength were 
%acciiHfcd a^ain t pneumonia with n pneumococcus \accinD containing 
10 000,000,000 cieh of pnc'nnoeottus Types I II and III in eacli cubic 
cciitiiiufer of \arruH In this experiment houttir the pneumococci were 
suspended m cotton ced od instead of ibo usual silt solution Each 'iOkljer 
ntcived i single injection subcutaneously Tlit do®© was 1 cc. of the 
lipm-icciiu, cquinlent to '‘0 000 000 000 pneumococci Conditions at 
Camp Vhcelir were not iieirh so fivonble for tt ting the Mine of 
pneumococcus ^ iceiiK ns tlicx hid Leon at Cimp Upton The pandemic 
of laflncnzx swept o\cr tho camp in iho midst of the erptnment and 
bccaii'o of the loweicti rtsistanco wliiJi tho in8neDZa vmii induce^l a 
certain amount of pneumonia of all t\po3 developed among the vnccimtod 
men furthermore the pneumonia which accompanied the mfluenza 
epidcmio was due in gn'-it part to Tjpo I\ pneumococcus and 
trbptococcus neither of which organisms had bicn included in the 
vaccine Iho results obtained at Cimp Mheeler while not •>o uccessful 
as tho 0 at Camp Upton, were* neierthcless, quite eiicounging Four 
fifths of the population was vaceinalixl but almost as many eases of 
pneumonia developed among the uiivaccinated ^>nl^fifth as occurred among 
tho entire vaeciiutcd four fifths of cimp Ecchoning from one 

wetk after vacciintion tho timo when tho inthvidu'ilB immunity 
begins to dortlop only cinht cases of Types I II and III 
pntumonia octurnd among tho xiccmatcd men and all those wen, 
ceoiidin to scvire attacks of iiiflucusn Using the «aino standard, 1-4 
rails of Tape I\ pneumonia dcaelopid among the vaicinated troops and 
lOJ ot these wero stiondira to influenza reckoning fiom the dav of 
aaccinatinii there wtre J3 cases of pneumococcus T\pcs I II and III 
piitunionia among the aactmated four fifths of the camp and 43 cases of 
uneiimonii of tlu®e tape* among the uuiaocinated nue-fifth at camp The 
death nto for 1 i ; cases of pnennumia including all types that developed 
anion^ aaccinatcd troops one w ck or more afttr vaicination was ouK 
13 2 pir cent whereas the dealhmte for 327 cases of all tapes that oc 
eiirrcd among umaceinated troops was 22 3 per cent 

Tlif author bclioies that even better rtsults would lia\c been obtained 
it Ciawp VTIwcIot vf w ■dww. X wewie. MWttlvr tw that, wvwl at Cavap Upttvii 
had Itecu tniploied instead of the lipovaccine Experiments on nmimls 
liaie con lusiicli shoivn that baitena suspendrd m oil do not po so s as 
potent an intigemc capacity ai* whin suspended in salt solution In fact 
lipoiaceino has so man\ disadiantages that at the present time the 
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of di«CT!o due to the pneuniococcns nre Wtenolopicnllr indistingunhaWe 
He omplnsizes the prohnbiht\ that the protection of i considerable pirt 
of the conllnunlt^ be iiioent<it)on le 'Ciis the number of cirrier*, and 
perhaps the viruhiite of the «trnins found in the eommunitc, and hence, 
confers n detiiiite btmfit upon the imiiiociilated group which would 
affect the u«e of this group as controls in a statistical stn«c Lister 
reported no uiipleasuit cfTc'cts from the \ncciiie 

In lOls CcHil and Vustm a icciiiated I2,'il9 rtcniits annist pneu 
monn at Camp I pton Aew ^ork The a leeine was prepircd from 
gluco-^ broth cultures and consisted of equal pirts of piieuniococcus 
Tapes I II and III Ihe pneumococci were «cpirited from the broth 
ba ccntrifugalization and boated to C for one hour Tlirec sub- 
cutaneous inoculations aaero giacn each man at intervals of from hac 
to «eaen daa A few of the men received four inoculatiou« The do age 
was as follows 


( 1,000,000,000 Tape I 

1,000,000 000 Tcpc II 

1000,000,000 Tepe III 


2d do«C — 0,000,000,000 pncnmooocci 


2 000,000,000 Tape I 

2.000. 000 000 Tvpo II 

2.000. 000.000 Tcpc III 


( 3 000 000,000 T^po I 
3 000 000 000 Tepo II 

3,000,000,000 Tepe III 


These rather large doses averc decided upon after experiments which 
eemed to indicate that large do es produced more protective substance 
in the patient s serum than small doses The local and geiicril reictions 
following the inoculations of pneumococcus anccirio aaned greifla m 
different indnulinls but in most cases aaorc not severe A few piticnts 
developed at the site of inoculation, small sterile nbsCc ea which were 
prohiblv due to the direct action of the pneumococcus toxin on the 
ti sue The patients who slioaaed these lesions exhibited slmrp locil re- 
actions to each do e of aaecinc and tins g-iac ri«c to the idea that tlie 
sterile ab ce cs rai^ht K an expression of bacterial nnaplnlwis (Artluis 
pbcnomciioii) 

The vaccinited troops were nndcr oliseraation for ton avccks fol 
low 111 " tlie niociilitions During that tune no ci«os of pucnmonia of 
the three fixed tapes occiimd amon_ the men who had rccened two or 
more injections of vaccine In a control group of approxinnfclj 20,000 
men there were 20 cases of pneumococcus Tapes I, II and HI pneu 
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In a second experiment condncted bj Major Borel, a pneumococcus 
vaccine composed of several tvpcs wis prepared bj Professor Nicollc 
at tbe Pasteur Institute, and 300 bent,vlese were vaccinated with 3 sub- 
cutaneous injections (total — 28,000 000 000 pneumococLi) and 300 m 
the same organization were re erved for controls TJio result was I 
mild case of pneumonia and lo deaths among the 300 vaccinated, 10 
evero cases of pneumonia with 4 deaths unong the iinv accinatcJ controls 
The troops were under observation two montlis after inoculation The 
author concludes that pneumococcus viccino is of great value and that 
Its use should Lo continued 

Hostnow and Sturdivant vaccinated 8 30C lumatcs of institution? 
with a mixed vaccine con?istin^ of pneumococci of the four tvpes, 
hemolytic streptococcus streptococcus vindans and staphvlococcus 
aureus In the same experiment 9 388 per«on? were not vaccinated 
and served ns a control The following table «bow8 tho results obtained 
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It will be seen from tbe«c fi,ntre3 that both the incidence rate and the 
deithrate were materially decrea«ed in the vaccinated senes 

\ on fehollv and Park vaccinated 1 «30 persons in the employ of the 
TCetropohtan Life Insurance Company with a mixed vaccine directed 
primarily against the milder rcspi'atorv infections A control of 3 02o 
persons remained unvaccinated This vjccinc had practically no effect 
on the incidence of influenza and colds tho rate remaining ihout the 
same m both group? The vacane cout lined pneumococci of the three 
fixed tvpps streptococci, and infliienzi bacilli Tht interesting feature 
of this experiment was that only 1 case of pneumonia developed among 
the 1,530 vaccinated employees while 11 cases, or five times as many, 
occurred among the unvaccinated controls 

The only report on pneumococcus vaccine which has not been entirely 
favorable is that of JIcCov, IIa??eltine 'Wadsworth and Ivirkbride 
These investigators studied the value of prophvlactic vaccination against 
pneumonia among the inmates of certain Kew 'iork State institutions 
The vaccine used was a hpovaccine containing approximately 10,000 
000,000 each of pneumococcus Types I, II and III A single doso of 
1 cc was administered subcutaneously to 17,7^2 patients while 38 j£>j 
remaineil unvaccinated The patients were under observation approxi 
mately two years on rather during two pneumonia season? Among 
tho vaccinated half 2o3 cases of pneumonia devilopcil while 340 cases 
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II\gicinc LiLorator^ of the United States Public Iloalth Senicc ^nll not 
issue licenses for its manufacture 

During the winter and carl^ sprin^, of 1919 pneumococcus \accine 
was used extensivelj in the United States Armj, both in the training 
camps ind m the A I E Tho following mcmoraiidiim from the Surgeon 
General s Office in ashington is quoted from tho official report of the 
Camp Surgeon at Camp Tailor, NcntucLj 


“January 28, 1919 

^‘Our records show that of tho 4,754 men who took pneumonia vaccine 
onl} 1 case of pncumomi Ins developed, while in tho rest of the camp 
there have been over 80 cnees These figures require no further elabora 
tion and it is recommended that the inocul xtion be made corapulsorj ” 

Another memorandum was siihraittod to the Surgeon General's Office 
in April, lOVi, by Major Fred 3f ifoadcr, Sfedical Corps, showing re- 
sults of viccination 'igiinst pneumonia in Base Section No 2, ACT 
In the following table, cases were not counted unle«s they developed seven 
davs after vaccination 
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It will be seen from this table that both the mcidencc-rate and the death 
rate were twice ns high in the iinvaccinntcd ns in the vnccinatcd scries 
In 1919 Major Borol of the French Medical Corps made n favorable 
report on the use of pncuinococtus vnccine among the colored troops in 
tho French Ann> It ^eems tliat these troops, coming as they did from 
the tropicnl colonies, wore veiy susceptible to pneumonia when thev 
rciched France In one cvpenmcnt three hattihoiis were vaccinated 
nnd three other battalions were used as a control The vneeme was 
composed of killed pneumococci suspended in normal salt solution in a 
concentrntion of 4,000 000 000 bactena per cubic centimeter The doses 
used were (1) cc (2,000 000,000 pneumococci), (2) 1 cc 
(4,000,000,000 pneumococci) eipht dnjs after the first injection. No 
reaction, either general or local, wis observed among those vaccinated 
The results obtained m this fir«t experiment were very satisfactory, 
althougb the various tjpes of piieulnococci were not contained in the 
"accine 
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IS to pinch up thp shin, and insert the needle well under the dermis 
latncutaneous injections erntL 8P\en. local rtictiona 

Pneumococcus vaccine if injected intravenouslj, induces a sharp 
constitutional reietioii (chill, fever leuhoevtosis etc ) similar to that 
following the. intravenous injection of tvplioid vaccine This is the so 
called nonspecific protein reaction” which tollovvs the intravenous in 
jcction of anj foreign protein, and is often cmplojed in the tieatmcnt 
of certain forms of arthritis Under ordinary circumstances however, 
the intTavenous injection of pnenmocoecvis vaccine is strongly contra 
indicated 

Dosage — For thenpentic purposes pneumococcus vaccine is admin 
istered in doses virjing trom 10 000 000 to 1000 000 000 pneiimocotci 
or even, more For prophjlavis much lar^iCr discs are u«ed The vaccine 
is prepared at the Armv iledical School contained eijual parts of pneu 
mocoeciis Types I, II and III In tlio United States Army u 000 000 000 
to 0 000,000 000 was the doe of saline vaccino, 30,000 000,000 to 
40 000,000 000 of the hxivacvine In the ci«e of saline vaccine three 
injections were given at seven dij intervals the first dose, 3,000 000 000, 
tbo second 0 000 000 000 and tho third, 0,000 000 000 In civil life 
wo u 0 a vaccine consisting of equal parts of pneumococcus Types I, II 
and III suspended in salt solution, so that 1 cc contains a total of D 000, 
OOO 000 killed butern Three lujcvtioiis aie given, separated b\ intervals 
of one Week as follows 

1st injection — 0 3 c c — 3 000 000 000 
2d injection— 0 0 c c —0 OOO 000 000 
3d injection— 1 c c —9,000 000,000 

Beactions — Botli the local and general reactions varv greatly in dif 
ferent individuals The smaller the dose the milder the reaction It is, 
thereforv desirable if circumstances permit to divide the total do«agp 
(18 000 000 000) into five or siv inoculations It should alwavs be re 
incmbercd, however that, within certain limits the larger the total dose 
tho higher will be the immunitv conferred 

111 general it may be said that reactions to pneumococcus vaccine are 
oimilar to those following iiijettions of tvphoid vacunc Within twenty 
four hours after the injection an area of redness and induration appears 
at the site of inoculation which is usually 3 or 3 cm m diameter hut 
may he larger Occasionally •anall stenle infiltrations, which disappear 
spontaneonslv follow the injection of large doses of pneumococcus vaccine 
Such reactions appear to be an cvpression of eiitancnus bv per nsceptibil ty 
The constitutional reaction to pneumococcus vaccine is iisnallv insig 
nificant In many cases it is entirely ahsscnt In a small percentage of 
cases vaccination is followed ly headache or hackache general malaise 
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occurred (imong tho iiainoctihUd Of tfitsc caso«, onij 122 m the vac- 
oiinted sines and 180 lu the control senes were studied bsctoriologicalh 
An analysis of the hacteriologic d findings in this stud^ is \cr_j interesting 
and possibly exphms whj more eomiiicing results were not obtiiiicd 
In the control scries, onl^ 23 C per cent of the tjped cases fell into the 
groups of pneumococci (Tjpes I, II and III) Ooimst ■nhieh the aaccine 
had been directed, 70 4 per cent of the cases being caused by other 
organibins — pneumococcus Tj’pe IV, streptocoeciis, B Influenza, Fried 
landers bieillus, etc In tbo vaccinated scries, only 18 per cent of the 
classified cases fell into the fixed types of pneumococcus It should be 
noted further that, of tho 22 cases of fixed tape pneumonia that de\olopcd 
among the vaceinatcd patients, 16 were classified under pneumococcus 
T^pe III, the group which in cuil life is most rarch encountered and 
which in animal experiments is the most difficult to immunize against 
After making all allowances, howerer, it is noteworthy that, 
among 17,752 persons vaccinated against pneumonia and under observa 
tion for two years thereafter, there occurred onl^ 1 case of pneumococcus 
Tjpo I pneumonia, and only 2 cases of pneumococcus Type II pncu 
monia! Of course, tlicre nia> have been a few more of these types 
among the unclassified cases It is a well known fact that tin. pneumonia 
which occurs m institutions for the insane, or, for that matter, in any 
institution, IS nearly alwajs of tho hroiicbnl ype and prcsumablv 
of streptococcus or pueumoeoccus Tjpo IV origin At Saranac Lake lobar 
pneumonia is practically never encountered lu sanitariums for tnberenlous 
patients lly criticism of tins experiment then, is that it was not a fair 
test for pneumococcus vaccine in that the vaceme was not directed against 
the typo of pneumonia which was prevalent in thc«e institutions 

Preparation of Pneumococens Vaccine — Pneumococcus vaccine is a 
suspension of killed pneumococci in normal salt solution Wlien the 
suspension is toraposed of a single strain of pneumococcus the vaciine 
IS “monovalent”, when the vaccine consists ot several different strain^, 
or tvpes of pneumococcus, it is “polyvalent” AutOoOnous pneumococcus 
vaccine is usually monovalent, most of the stock pneumococcus vaccines 
on the market are polyvalent 

Pneumococci are cultivated for from eighteen to twenty four hours 
on plain or glucoso broth The culture is then centrifuged, and tho sedi 
ment of bacteria suspended in normal salt solution Finally the saline 
suspension is heated at 55° 0 for oneialf hour to kill the pneumococci, 
and the vaccine standardized hy the Wright method or by means of a 
nephelomcter Cultures are taken to test the sterility of the vaccine 
and tricresol is added to a concentration of 0 3 per cent as a pre 
servafive 

Method of Administration — ^Pneumococcus vaccine is almost always 
administered subcutaneously Tho proper method ot giving the viceinc 
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IS to pinch np the skin, ind instrt the netdlc well under the dermis 
lutncutiueous injections c^citc ticvtro locil reactions 

Pneumococcus vaccine, if injected intrivcnousH induces a sharp 
constitutional reaction (chill fcTtr, leukocvtosis, etc ) similar to that 
following till, intrnenoiis injection of tiphoiJ vaccine This is the «o- 
cilkd “iionspccifac protein reaction,’ which follows the intraaenous in 
jection of any foreign protein, and is often employed m the treatment 
of certain forms of artlintia Under ordmarr circumstances, however 
the intravenous injection of pnenmoeoccus vaccine is stronglj contra 
indicated 

Dosage — For therapeutic purposes pneumococcus vaccine is admin 
istered in doses aarjmg from 10 00(1000 to 1 000 000 000 pneumococci 
or t\ CD more For prophjlivi« much larger doses are used The vaccine 
IS prepared at the Armj Medical Vbool conUmeJ equal parts of pneu 
inococcus Types 1, 11 and III In the United Mites Amrv y, 000, 000 000 
to 0 000 000 000 was tho doso of saline vaccine 30,000 000 000 to 
40 000,000,000 of tho liuovaccine In the case of saline vaccine three 
injections were given at «oaen day intervals, the first dose 3 000 000 000 
the Boeond, 0 000,000,000, and the third 0 000 000 000 In civil life 
wo u 0 n vaccine consisting of equal parts of pneumococcus Typos I, II 
and III, su pended in salt solution so (h it 1 c e contains a total of 0,000 
000 000 killed hactena Thieo injections arc given, separated bj intervals 
of one week as follows 

Ist injection — 0 3 c e — " 000 000 000 
2d injection— 0 0 c c — C OOO 000 000 
"d injection — 1 ec — JOOOOOOOOO 

Reactions — Both the local and general reactions vary greatlv in dif 
ferent individuils The smaller llie dose the milder the reaction It is 
therefore dcsirihU if circumstances permit to divide the total dosage 
(18 ono 000 000) into five or SIX inoculations It should alwavs be re 
memhered, however, that, within certain limits, the larger the total dose 
the higher will bo the immunilv conferred 

In general it may be said that reactions to pneumococcus vaccine are 
similar to those following injections of tvphoid vaccine Mithin tweiitv 
four hours after the injection an area of redness and induration appears 
at the Bite of inoculation which is usuallv 2 or 3 cm in diameter but 
mav be larger Occisionallv small stcnic infiltrations which disappear 
spontancoush, follow the injection of large doses of pneumococcus viccine 
&iich reactions appear to be an expression of cutaneous hvpi rsu ccptihil ty 
The constitutional reaction to pneumococcus viccine is usuallv msig 
nificant In many cases it is, entirclv absent. In a small percentage of 
cases vaecinatiou is followed by headache or backache, general malaise 
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occurred 'imoug the uninoculated Of tlicso eases, onlj 122 in the rac- 
rmatccl senes and 180 in the control serus Avorc studad LnctenologicalH 
An niial\sis of the bacteriologicil findings in tins stiidj is ver^ intertstiDg 
and possibly exphms ulij more comincing results ucrc not obtained 
In the control senes, onl^ 23 C per cent of tlic t^ped cases fell into the 
groups of pnenmocoeci (Tjpes I, II and III) against uhich the \accuic 
had been directed, 70 4 per cent of the eases being caused b^ other 
organisms — pneunioeoecus Tjpe I\', strcptocotcus, B Influenza, Fried 
lander s bacillus, etc In the vaccinated scries, onl^ 18 per cent of the 
classified cases fell into the fi\ed t\pos of pncumococtiis It should be 
noted fiirthca* that, of the 22 cases of fived t^pe putumonia that dcicloptd 
among the vaccinated patients, IG were classified under pncumococcua 
T\pt. Ill, the group a\hlch in cinl life is most rarcls encountered and 
uhieh m animal experiments is the most difficult to immunize against 
After making all allouanecs, however, it is noteworthy that, 
among 17,752 persons vaccinated against pneumonia and under obsorva 
tion for two years thereafter, there occurri^ only 1 case of pneumococcus 
Tvpo I pnciuDonia, and only 2 cases of pneumococcus Tvpe II pneu 
inonia! Of course, there tnav have Ucii a few more of tlicso tvpea 
among the unclassified ca«cs It is a well known fact th it the pntumoiiifl 
which octura in institutions for the »n«vnc, or, for lint matter, m any 
institution, IS nearly always of the bronchial tvpo and picsimiably 
of streptococcus or pneumococcus Typo IV origin At S iranao Lako lobar 
pneumonia is practically never encountered in smitariums for tuberculous 
patients Ify criticism of this expcnnicnt, then, is that it was not a fair 
test for pneumococcus vacciiio in that the vaccine was not directed against 
the type of pneumonia which was prevnlent m these institutions 

Preparation of Pneumococcus Vaccine — Pnouniococcus raceme is a 
suspension of killed pneumococci m normal salt solution Wlien the 
suspension is composed of a single strain of pneumococcus, the vacciue 
13 “monovalent”, when the vacciiio consists of several different straini, 
or types of pneumococcus, it is “polwalciit ” Autogenous pneumococcus 
vaccine is usually monovalent, most of the stock pneumococcus vaccines 
on the market are polyvalent 

Pneumococci arc cultivated for from eigliteeu to twcntv four hours 
on plain or glucoso broth The culture is then centrifuged, and the "edi 
ment of bacteria suspended in normal salt solution Finally the silmo 
suspension is heated at 65® C for one half hour to kill the pneumococci, 
and the vaccine standardized by the Wright method or by means of a 
nephelometer Cultures are t-iken to test the attrilitv of the vateme 
and tricresol is added to a cmicentration of 0 3 per cent as a pre 
servative 

Method of Administration — ^Pneumococcus vaccine is almost alwavs 
administered subcutaneously The proper method of givinir the vaccine 
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IS to pincli wp tlie sYin, and insert tlie nitdlc well under the dermis 
IntnciitaDcons injections excite sevort local reactions 

Pneumococcus \iccme if injected intraveiiouslv, induces a sharp 
constitutional reaction (chill fcier, leukocytosis, etc) similar to that 
following the mtnMnoiis mjettion of txphoid vaccine This is the so- 
calted nonspecific protein reaction, which follows the intravenous m 
jcetion of any foreign protein, and is otten einploved m the treatment 
of certain forms of arthritis Under ordinaiy circumstances however, 
the intravenous injection of pneumococcus vaccine is strongly contra 
indicated 

Dosage — For therapeutic purposes pncnmocoecns vaccine is admin 
istcrcd in doses varying from 10 000 000 to 1 000 000 000 pneumococci 
or even more For prophvlaxis much larger doves irc used The vaccine 
is prepared at the Army Afedical bibool cjntuncd equal parts of pneu 
moeoccus Tapes I, II and HI In the United Mates \rmv 3 000,000 000 
to ‘',000,000 000 was the dose of sahne vacciiae 30,000 000 000 to 
40 000 000 000 of tho linovaccine In the case ot ^alino vaccine, three 
injtctiOEs wore given at seven d ly intervals the first dose 3 000 000 000, 
the second, 0 000 000,000 and the third, i,000 000,000 In tivd Me 
wo UB 0 a vaccine consisting of equal parts of pneumococcus Typos I II 
anJIII suspended in salt solution sotliitlcc cmtiins a total of 0 000, 
000 000 Idled haetena Ihit'c injections ate given, separated by intervals 
of one week os follows 

Ibt injection — 0 3 e c — 3 000 000 000 
2d injection — 0 0 c o — 0 ttOO 000 000 
3d injection— 1 c c — 9 000,000 OoO 

Reactions — Both the local and graieral reactions vary groatlv m dif 
ferent ludnidiials The smaller the do«e the milder the reaction It is, 
therefore, desirable if circomstancea permit, to divide the total dosage 
(18,000 000 000) into five or s iix inoculations It should always be re 
meinbtrtd however that within certain limits the larger the totil dose 
the higher will he the iinmumtv amfcTred 

In general, it may he said that reactions to pneumococcus vaccine are 
Bimilar to those following injections of typhoid vaccine 'W ithin twenty 
four hours after the injection an area of redness and induration appears 
at the site of inoculation, winch is usually 2 or 3 cm in diameter but 
may he larger Occasionally^ small sterile infiltrations which disappear 
apontaneouslv, follow the injection of large doses of pneumococcus vaccine 
&uch reactions appur to he an expression of entaneoiis hvpcrbuseeptihil tv 
The constitutional rei tion to pneumococeiis vaccine is usually insig 
mficant In many cases it is entirely absent In a small percentage of 
cases vaccination is followed hy headache or backache general malaise 
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chilly sciisitions find rise in (cmpomture These symptoms, however, arc 
of short duration 

Indications for Use — Prophjlnctic vaccination against pncuinonia is 
indicated vvhtrcver large groups of individuals are living togothtr under 
abnormal conditions It is pirticuHrly Talunblc in the case of recruits 
in tunc of war and eonld lie ii<sod with success on minors of all descrip- 
tions Industrial workers who arc exposed to the cold and wet, such as 
dav laborers and truck drivers, chniiffcurs, firemen and policemen, etc, 
imv he viccinited against pneumonia with great advantage Nurses and 
nftondants in hospitals ire frequeiith exposed to piicnmoni't and should 
receive pneumococens vaccine there arc certain people who arc 

verv susceptible to pneumonia and suffer from repeated attacks of the 
disease During the past six or seven years Iho writer his v iccmateJ a 
number of such individuals and in no instince his the vaccine failed to 
give complete protection against a rcciurcnce 

Contra indications — Pneumococcus vaccine should not be adminis 
tcrod during an acute infection, and it is probably contra indicated in 
chronic pulmonarj tuborcvilosis It should not be administered in large 
doses to patients with ciirontc cardiac or renal diseases or to pregnant 
women It should not be administered during monstrnation 

Intratracheal Vaccination against Pneumonia —On account of tho 
severe reaction sometimes produced by pneuroococciis vaccine when in 
jeeted suhcutancnuslj, it is clear that improvements in the method of 
preparation and in the method of administration will havo to be forth 
coming before active ininiwnizvtion against pneumonia will be practical 
in civil life During the past three joars a number of modified pnoumo 
cocens vaccines have been tried the author but none of them has been 
quite «o efhciont m animal tests as the original saline auspension of killed 
pneiiiDoeocci With regard to mcKlifientions in the method of administra 
tion It seemed possible that a sitisfactor^ immiinitv against pneumonifl 
might be obtained bv injecting tlio vaccine directly into the trachea Such 
a procedure seems entirely rational, taking into consideration the fact 
that, in lobar pneumonia, mftction takes place through the trachea and, 
in the verv early stages, is a peritracheal and peribronchial infection 
Jlonkevs were therefore, inoculated intratracheall^ with three injections 
of ordinary pneumococcus Type I vaccine The injections were given 
at intervals of five to seven days, and the immunitv of the monkeys was 
tested two or three weeks after the third administration of vaccine by 
inoculating the immunized animals with small do^es of Imng virulent 
pneumococcus culture In these experiments it was found that the intra 
tracheal injection of pneumococcus vaccine affords just as sitisf ictorj an 
uniminity against pneumonia as that induced by subcutaneous or intra 
venous injections Indeed, the successful immunization of monkeys with 
three small intratracheal doses of vaccine indicates that immunity is more 
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readily induced bv the intratracheal route than by tho subcutaneous 
route 

An attempt was also made to immunize monkejs against pneumonia 
by 8pra)ing them with pneumococcus vaccine Complete i mm unity 
against pneumonia was not obtained b> this method, probably because the 
monkeys offered a great deal of resistance to the treatment and because the 
spray was not continued o\cr a suflicientlv long period of time It is 
quite likelj that the duly inkalatton of i pneumococcus vaccine spray 
would present completely the teverer lorms of lobar pneumonia in man 
It IS probable that the immunita established against pnciimoeoccus bj 
\3ccinatioa is of rather short duration but with an atomizer the spray 
could be used frcqucnth during the winter months and permanent im 
miinitj maintained in this way Poouraoma will alwajs be a difficult 
disease to control bj sanitary or hjgienic measures It would stem that 
in the spraj we maj possess a simple and efficient method of eliminating 
the severe forms oi the disease 
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CHAPTER XXX 


EMPYEMA 
Joseph A Capp-* 

Definition — Finpyimi or p^otl^nray is a collection of pus in the 
pleural cantj The effusion is \isuiUv serous at first then seropunilent 
and finalh purulent Hio pneumococcus and streptococcus ore most 
often found m the eyudatc ind m a few the fluid is sterile The last 
named iro often of tubereul ir origin 

The majority of cisea of enip>cmx are met as si quels of lobar pneu 
monn of hronchopneumonia or of tuberculosis of the lungs During 
the War empj oma was a frequent ind formidable complication of measles, 
striptococcus and influenza epidemics 

The pus developing after lobar pneumonia is thick and of a peculiar 
greenish yellow color The streptococcus and tuberculous pus is thinner, 
■while thst of utinomvcosis is thick and filled with cbardctenstie granules 
A foul aniellnio pus should lead on© to suspect an infection with colon 
bacillus or Proteus Tulgam 

Prognosis — A pleural abscess miv bo absorbed 'ipontaneously Such 
an fvent, however, is goncnllv the result of perforation and drainage, 
cither through the clitst wall or through the lung and bronchial tubes 
F-vccptionalh the pus hmrows down nloug the spine and emerges at the 
groin 

Pure infections of pneumococcus are tho most favorable to recovery 
while those of streptococcus origin are apt to be more prolonged and diffi 
cult to driin Tuberculous and rawed infections are the least smemble 
to treatment 

The outlook for the empvema patient is largely determined by prompt 
ness of diagnosis and evacuation of the pus 


TREATMENT 

Tlioraeentesis and aspiration have prored entirely inadequate for the 
treatment of empyema A few clinicians still adhere to this procedure 
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By spring tlie infection liad lecome a irnld affair and though emp} emas 
were common thev were amenable to treatment 

In the great inflnenaa epidemic of 1918 a similar vanahility in 
virulence and mortality could be seen 4.t the beginning the sepsis was 
so great that e^erj measure employed to combat the pneumonia ivith its 
complicating tmpiema scorned futile Gradmlly the virulence waned 
and drainage both bj aapirstion and incision v lelded excellent results 

\. siirvej of therapeutic procedures during the streptococcus and in 
fluenzs epidemics reveals the foUowmj^ facts 

1 During the early and virulent periods of the epidemics the mor 
tality was high, while during the late periods the virulence was lessened 
and the mortalitj low 

2 Consequently whatever particular method was etnploved for treat 
ment of empvemis in the earlv period for cximple sspiivtion or thori 
eototnj, was disappointing vnd often condemned likewise whatever 
treatment was emploved in the later milder periods, seemed hnlhant 
effective and was praised Thus there arose protagonists for and agsimt 
aspiration for and against thoraotomj for and against irrigation 

3 After the smoke of conlroversj had cleared there was a final 
unanimity m favor of earlv aspiration and of postponing thoracotomy 
until the patient bad passed the acute phase of scpticemn and estab- 
lished a good resistance to the shock of operation 

l^luch was accomplished bv the Ciupyema Commission in standard 
King the treatment of these eases The Commission laid down the 
following principles of proeednre 

1 Avoidance of an open pneumothorax in the acute stage during 
an active pneumonia 

2 Early sterilization and obliteration of the cavity 

3 ifaintenance of nutrition of the patient 

The most import mt contribution to the mechanics of thoracotomy 
was made by Graham a member of the Commission He demonstrited 
bv expenm nts on animals and human beings that the danger of estab- 
lishing a free opening in the ebest is dependent on the relation of the 
size of the opening to tlie vital capacitj of the lungs For example an 
opening of eight square inches in a person with a vital capacity of 
3,700 cc IS compitiblc with safit} but this ratio cannot be exceeded 
with safety J«ovv Grihara reasons that in the acute stage of pneumonic 
infections the vital capacity is profoundly lowered as evidenced by 
cjanosis and dyspnea and that therefore the lung cannot withstand the 
additional strain of even a small free opening As the acute toxemia 
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because some cases, eapcciall^ in cUildhood, rccoi or after one or two evacu 
ations with the trocar lliere is no n.asomblc objection to the use of 
the trocar for diagnostic purposes in suspected empjema, and if pus is 
obtained it is often adiisabk to withdraw a portion of the caudate for 
temporarj relief of symptoms But the discoierj of pus in the pleural 
ca\it\ demands the suno radical moisures as an abscess in anj 
other cuitv of tho bod^, namely, free opening and continuous dram 
age 

An attempt to earrj off the pus by frequenth repeated aspiration 
nearly always results in failure, and the surgeon is called in to operate 
at a time when the patient s Mtalit\ la reduced and the chance for recovery 
greatly impaired Bulau devised a method by which permanent aspira 
tion could ho used after ordinarv puncture Upon the entrance of the 
trocar a small catheter is inserted through tho cannula and allowed to 
remain while the cannula is withdrawn The catheter is held in place by 
a collodion dressing and coniuctcd with a loUo tube leading to a vessel 
containing an antiseptic solution Thus a continuous siphonage of pus is 
secured which is gradual enough to favoi a slow rctTpansion of the 
lung This procedure is recommended by Ko«cnbacli and Bohland when 
ever it seems inadvisable to subject the patient to a cutting operation 
or when the shock of sudden evacuation is feared The disidvantnges 
of the method are the likelihood of the catheter coming out as the patient 
moves or coughs and the tendency of the small lumen to bo obstructed 
by Bakes of Bbrin 

Military Experience — In no braneb of modicme or surgery did the 
World War bring about sucL an intensive study and Meld more useful 
results than in the management of empyema 

The opportunity was without parallel The epidemic of streptococcus 
infections of the respiratory tract during the fall of 1917, occurring in 
conjunction with an epidemic of measles, resulted m a vast number of 
cases of bronchopneumonia with pleural effusion abounding m strepto 
COCCI and with streptococci in the blood stream The septic process was 
often so overwhelminj, that the lung had lusufiicicnt time to undergo 
consolidation Neither aspiration nor surgical incision had any marked 
effect in checking the prOoTC^ of the septicemia in many cases Those 
who survived developed both consolidation of the lung and empyema 
and often abscess of the lung At this stage surgical drainage was effec- 
tive if all the pus pockets could be reached 

During the following winter the streptococcus epidemic continued, 
hut ran a less stormy and virulent course The lun^, consolidated and 
pus collections developed more slovvlv, both in the pleural cavity and 
in the lung Metastatic abscesses m the pencardiura joints and skm 
were common The results of surgery wer? better and the mortality fell 
appreciably 
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perfect drainage E-^pencnce dws not smction such a site, for with a 
low incision the tubes soon are bent or obstructed bj the rising diaphragm 
Resection of the Ribs — This senes a double purpose of maintaining 
an opening adequate for thorough drainage and of procuring a contraction 
in the chest avail in longstanding cases where the lung cannot expand 
In children and some adults the spaces are so narrow tint drainage 
tubes an. with difSciiltj held in place and smaller tubes than are desir 
able must be used ibe extision of a portion of one rib is a simple 
operiti in and satisfactorily solves the pniblem of drainage provided the 
lung retains its power of expansion 

V> hen the lung as a result of firm adhesions or of cirrhotic changes 
following long comprc3«ion is incipiblc of filling out again with air, sim 
pic drainage cannot effect a cure Vs long as an open pleural space re 
mams siippnrition will cintinuc For this situation resection of several 
ribs 18 indicated operation of removal of a few nbs leaving 

tho periosteum and iiitcrtostal nuiscks is performed for the obliteration 
of a space of moderate size Tlit soft pirts tome in immediate contact 
with tho lung and the absci s cavity is filled in Sebede s nperUion is 
reserved for the most extensive and desperate cases All the ribs are 
removed, as well as the intercostal muscles so that onlj a flap ot skm and 
superficial museks remain to ionn a covering for the collapsed lung 
These more formidable procedures are becoming less iiece «arj as im 
prvviinent takes plate lu the earlv diagnosis and treatment of em 
pvema 

Bv manv surgeons resection of one or more ribs is a routine practice 
in the treatment of emp'cma But it should be emphasized that others 
customarily perform i sinfflt iwmion oulv and claim equally- good re- 
sults Where an open space exists and the lung cannot expand there is 
no difference of opinion — re«cction of the ribs is universally decided 
upon 

Irrigation — Irrigation ol the pleural cavity is rarelv necessary m 
pneumococcus infections Statistics show that healing goes on more rap- 
idlv when irrigation is not employed 

Various anti cptic solutions have been enthusiastically commended, 
only to be later abandoned Irom the use of carbolic acid and bicblond 
of mercurv several instmcfs of poibonin^, are recorded Salicylic acid 
boric acid normil salt perroanganatt. of potash, lodin, and formalin 
solutions hwc been sutccssivclv popular Eakius solution as previously 
stated Ins l>cen cxtiu ivelv used during the War and since especially in 
8treptoeoei.\\s unpytmvs ^lanv surgeows axe enthusiastic over its effects, 
while others still prefer the dry method 

The purpose of irrigation is to wash out shreds of fibrin or necrotic 
ma sis and to disinfict the pleural cavity But tho desirability of re 
inoiiiig the flakes of fibrin is open to question Bosenbach contends that 
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subsides, the ntal capacity of the lungs increases and permits the incision 
uith safety 

The sterilization and obliteration of the pus ea\it;> should ho earned 
out, according to tiie Coiiiniission, h^ meiiis of irrigation mth Dikui’s 
solution (0 5 per cent iitutril sodium Inpotlilonfe) Dus Ins pioicl 
successful in dismfnting the ploiiril ciaitj Quite as important is the 
breaking up and reino'V of the thick exndatc avliich m stri.ptocoecnl infcc 
tioiis tends to oncapsulntc the coinprtsscd lung and to bring about a 
fibrosis Dikins solution, it is cliimcd, accomplishes this purpose m 
a remarkable manner The increased expansion of tlie lung under this 
treatment leads to the hope that the more extensive intrathoricic opera 
tions, such as decortication, maj be avoided 

Thoracotomy — Tlioricntomv, or incision of tlu ebest will, is in a 
general waj more satisfactorj than aspiration, and cither alone or com 
billed with rib resection is tin. pmcfioc followed bv most surgeons in this 
coiintrj Bj preference the opening is made in tlic fifth or sixth inter 
space from tho anterior a-xillorv hue lnekwinl two iiuhcs or more The 
ineision should bo largo cnoue,h to admit two ftngtrs, tlicrcbs facilitating 
the breaking down of fibrinous ma«so3 which invlit interfere with tho out 
flow of the pus rermanont drainage is secured b^ the iiiacrtion of two 
large rubber drainage tubes that an. kept from slipping iiiwai-d bj the 
use of a safetj pin and arc held hrmlj m place b\ a snug dressing No 
effort IS made to aspiritc the pus but it is allowed to escape slowlv luto 
thick lajcrs of gauze loosely applied to the chest and supported bv a chest 
binder Aspiration of tbe exudate i« open to the objection that it fnora 
the rapid development of pneumothorax and disturbs the pnlmonar) eircu 
lation and tho respiration The gndnal ontraiieo of air into the pleural 
apace, howovei*, is not an undcsiriblt. event. In fact, the sucking m of 
air with inspiration has tho effect of nuiiiitaimn,^ a moderate positive 
pressure within the cavity and thereby helps to foKO out the fluid with 
each act of expiration The -respirations net in tho manner of a pump 
which draws lu a volume of air and displaces a corresponding quantity 
of fluid 

At first the dressings are qiiicklj saturated with the copious discharge 
and need frequent renewals In a short time tho outflow becomes much 
smaller, and it is necessarv to shorten tlic tubes so a® to avoid confocf with 
the advancing lung uid diaphragm As the discharge dries up and the 
wound fills in, the drainage tubes art. leplaecd b\ tubes of smaller size 
until they can be dispensed with altogether During this period a rise 
jn temperature, chills sweating nud luereasiiicrleiikncjtosis arc sure signs 
of obstruction m the free exit of the pus, and require that the flow be 
reestablished 

Some surgeons advise an opening, as low down m the thorax as pos 
Bible (the eighth or ninth interspace, zoidaxill iry lint), in order to obtain 
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perfect drainage Experience does not ainctwn. such a site, for with a 
low incision the tubes soon arc tent or oWructed bj the nsing diaphragm 
Resection of the Ribs — This scnis a double purpose of maintaining 
an opening adequate for thorough drainage and of procuring a contraction 
in tlie cliest wall in long standing cases where the lung cannot expand 
In children and some adults the spans are so narrow that drainage 
tubes are with difficult^ htld in place and smaller tubes than are desir 
able must be used The cxeision ot a portion of one nb is a simple 
operation and satisfactorily soKce the problem of drainage, provided the 
lung retains its power of expansion 

When the lung as a risult of hnn adhesions or of cirrhotic chingcs 
following long compression, is incapable of hlling out again with air, sim 
pic drainage cannot effect a cun, long as an open pleural space re 
mams siippuratuu will continue For tins situation resection of several 
ribs 18 indicated /’sffancler a o/«nifon of removal of a few ribs leaving 
the prnostenm and intercostal raiisclcs is performed for the obliteration 
of a apace of inodcrato sizt Tlit soft parts come in immediate contact 
with the lung and the abscess cavitv is filled in bchedes operation is 
reserved for the most extensive and desperate cases Ail the ribs are 
removed as well as the intercostil muscles so (hat only a dap of shin and 
superficial muscles remnn to form a covering for the collapsed lung 
These more fonnidabh procedures are becoming less necessary as im 
pmvement tikes place in the cflrfv diagnosis and treatment of era 
pjema 

Bv manw surgeons resection of one or more nbs is a routine practice 
in the treatment of empycmi But it should be emphasized that others 
customarily perform a stntjle tncttion onlv and claim equally good re 
suits IVhere an open space exists and the lung cannot expand there is 
no difference of opinion — resection of the nbs is universally decided 
upon 

Irrigation — Irrigation of the pleural cavity is rarelv necessary in 
pneumococcus infections Statistics show that healing goes on more rap- 
idh when irrigation is not employed 

\ arioHS antiseptic solutions have been enthusiastically commended 
only to be later abandoned Froui the use of carbolic acid and bichlond 
of mercurv several instances of poisoning are recorded Sahevhe acid 
l>OTic acid normal salt permanganate of potash lodin and formalin 
snlutinna have licen succissivtly popular Dakin s solution as previously 
stated has hecu extensively u cd clurmg the \^ar and since, especially m 
strepfococeiis einpvcmas "Many surgeons arc enthusiastic over its effects, 
while others still prefer the dry nu thod 

The purpose of irrigation is to wash out shreds of fibrin or necrotic 
masses and to disinfect the pleural canty But the desirability of re- 
moving tlie llakcs of fibnn is open to question Rosenbach contends that 
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tlio introduction of fluid separates tlie pleural surfaces and destroys 
tlie meshes of gnnuhtion or repair tissue From this point of \icw the 
procedure actually retards hciling ^\ltll rcg-ird to the idea of disinfect 
mg the caMt\ «ith strong antiseptics, some oiithors ha\c been rather 
too sanguine The bacteria arc not onI\ in the fluid, but arc so embedded 
m the fibrmous exudate as to be bc}ond the reach of antiseptics 

Accidents Occurring During Imgatioa — In pricticmg irngition it 
is well to boar in mind that occisionally alarming or eren fatal symptoms 
occur Fainting attacks may come on as the> do m thoracentesis A com 
plication that seems quite jicculiar to irngation is the onset of coniidstie 
seizures iihich sometimes end m death (Auberne) In another group 
of cases hemiplegia occurs, which nearly ulnae s clears up in a few hours 
Janeway obsened such i transitory pariJtsis on two different occasions 
while injecting peroxid of h\drogen In the case of Boineret lodm was 
the solution used Forgue^i recorded a similar accident nhilo adjusting 
the drainage tube that had come in contact with the lung Death has 
taken place during the procedure Ihlluigs relates on experience with 
a child two years of age from whoso chest only tlircc ounces of pus were 
withdrawn Immediately after the injection of a 2 per cent solution of 
formalin m ghctriii, marked dyspnea, rapid pulse, and cyanosis appeared 
and life was extinct within an hour in spite of treatment 

The conclusions of Lewis and the author as to the cause of these 
attacks have been partly set forth \\c found that absorption of chemical 
poisons contained in the irric.ating solutions ordinarily cmplo\cd cannot 
explain the phenomenon, for it occurs also with non toxio solutions 
N'either is the change in pressure conditions wilhm the thorax respon 
Bible, because often the amount injected is tmial The cause is found 
in an irritation of the pleura bv tlie antiseptic solution, which reflexly 
disturbs the whole arterial circulation and often the cardiac and rcspira 
tory centers lotlin solution (Xugol a) was the least harmful II>drogen 
peroxid was more irritating whilo formalin was frequently a menace to 
life 

In human bemgs with an old thick exudate from chrome empyema 
the pleura is usually cohered oxer, so that these ciruilatory disturbauces 
are fortunately rare "When however, even a small surface of the pleura 
13 exposed by displacement of fibrin then, is on element of danger in the 
use of antiseptic solutions 

Maintenance of Nutrition — ^Too little emphasis m the past has been 
given to maintaining tho nutrition of the patient with empycnifl I? D 
Bell observed that in patients taking 1,600 to 1,700 calorics per diem 
th-^re was a loss of 21 gm of nitrogen per dicm in excess of that ingested 
by the body as food Hentc, to tho burden of infection is added the 
factor of starratiofl' He advises a diet containing 3,300 to 3,500 calones 
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Tkeatme^t of Sfeciai. Fobms op Ejipteiia 

Empyema Necessitatis — This is a condition m which a neglected 
pleural abscess becomes localized and bulges out the skin o\er an inter- 
space The incision should of course be made over this point 

Bilateral Empyema — Bilateral empvema demands special constdera 
tion, because thoracotomy cannot usually be performed with safety The 
production of a one-aided pneumothorax which is well tolerated with 
a normal lung on the opposite side, becomes most precarious when this 
luUj, 13 also handicapped by in empyema 

Aspiration of one aide at a lime is advisable If one lung expands 
sufficiently under this treatment thoracotomy may be undertaken with 
great caution on one side while the trocar is used for the other Thi 
prognosis in thetse ca«es is grave 

Empyema in Children — This runs a more fivorable course than in 
adults excepting in eirly infancy During the brst two jears of life the 
mortality is verj high 

According to Blaker, oxer ^5 per cent of all cases m childhood are 
secondary to pneumonia and usually arc due to pneumococcus which is 
the most benign infection 

In the treatment one should remember that children do not bear the 
shock of operation as well as adults Since the chest is smaller and the 
normal rate of respiration more rapid tbm in adults pneumothorax 
causes a greater embarrassment to respiration Tor this reason, if the 
exudate is largo the preliminary withdrawal of part of the pus by the 
trocar will modify the shock of subsequent incision The trocar should 
be sharp in order to avoid too forcible a thrust against the chest At the 
time of incision the wound should be partially closed by tlie fingers so 
that the outflow will not be rapid 'Where drainage is impeded by the 
narrowness of the interspace excision of a rib should be readily resorted 
to, since the bone will completely reginerate 

Empyema Associated with Pulmonary Tuberculosis — A great diver 
gence of opinion exists in respect to the management of this condition 
The conservatives point to the numerous cases in which operation for 
empyema has lighted up the lesions m the lung and even induced a miliary 
tuberculosis They also cite instances of spontaneous improvement or 
even healing in the presence o£ exudate both serous and purulent They 
further claim that tuberculous empvema is in reility a cold abscess,” 
free from bacteria from which toxms are not absorbed 

Other more ridicil clinicians bcheve that prompt drainage of tuber 
culous empvema will often save the patients life and that a large col 
lection of pus is seldom absorbed as often occurs m a serous effusion 
Bergcat opens the chest whenever the opposite hmo is in good condi 
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tion a?!d the strength o£ the patient permits (£jnnn) Brener prefers 
aspintion, bccniisc ^^Ith inctsion tlit danger of mixed infection is to be 
feared The imnsion of other bmteria results in septicemia 

Empjemn developing, nitli^id\'inced or terminal tiiborciilosis ccrtnnl^ 
need not be disturbed out of consideration for the patient’s comfort 

Empyema Associated with Actinomycosis — \ccordiiig to lord, the 
process iisuall} begins m the hing and affects the pleura secondarily, 
causing a serofibrinous or more often a purulent exudate Perforation 
of the chest wall is a common incident The diagnosis is made by finding 
in the pus small grimilcs which show the eh irattcnstic thrcids and club- 
shaped bodies In addition to tbe tncuation of the pus, massive do cs of 
potassium lodul should he given Pive hundred grams a dav mvy be 
prescribed for two or three days, and repeated at intervals of ten days 
Encapsulated Empyema — The. difiieully of accurately diagnosticating 
a small pocket of pus stands in the way of a satisfactory therapy The 
pus eolJcttion may bo nailed off between tho Jung and chest n ill or be- 
tween the lobes or between the lower lobe and the diaphragm Perfora 
tion of tho pus into the lung and hronelu is a fortunate occurrence, but 
perforation through the diaphragm Icids to peritonitis If tho cxplora 
tory needle can locate the pocket, thoratoloiny and drainage arc indicated 


REFERENCES 
Bell, R D Empacma Commission Report 

Empyema Commission Report, Oflicc of Surgeon General, "Washington, 
1918 

Graham, Evarts Surg, Gyucc AOhst, xx-xi, 00, 1020 



CHAPTER XXXI 


GONOCOCCOS INFECTION 
Georcb Bldmek 

Custom Kfls decreed that the local mamfestations of gonorrhea shall 
be treated by the urologist and the ocular manifestations by the ophthal 
mologist There remain to be considered the metastatic manifestations 
of the disease that is those Icsious which result from the invasion of 
the circulation by the gonococcus with or without its lodgment in local 
foci such as the joints, and the production of focal metastatic inflammation 
General Gonococcus Infection — General septicemia due to the gon 
ocoecus 18 luckily of rare occurrence When it does occur it may or may 
not bo accompanied by endocarditis, which is more commonly present 
than absent The symptoms which should lead to the suspicion of its 
presence are the derelopment of high fever, often accompiniud by chills 
and sweats, without evidence of any local complication of sufficient rnagni 
tude to account for the symptoms It ith the fever digestive distiirbinces 
a rapid pulse, a secondary anemia, and net infrtqutntly skin eruptions 
of a papular, pctochial or ervthcinatous nature often occur Physical 
examination often shows little but tbe general appearances aocompanying 
a severe infection, though a palpable spleen may be present The diag 
noiis rests in the last analysis on blood cultures and a mixture of equal 
parts of ordinary agar and blood from the patient is usually a satisfac 
tory medium for the growth of the organism 

When cardiac complications are present, the diagnosis rests on a rapid, 
overacting heart the occurrence of heart murmurs of the tv pe and localiza 
tion associated with the particularvalveor valves involved, and the appear 
ance of tmbolic manifestations either m the skin or the internal organs 
Prophylaxis — It is well to bear in mind that in some instances the 
generalization of a gonococcus infection has directly followed injudi lous 
treatment. The clumsy or careless use of instruments for irrigation may 
open up channels through which the pmoeoccus gams acce«s to the circu 
lation Complications especially prostatic complications should be very 
carefully handled as the prostatic capillaries are particularlv easv of 
access to the gonococcus The patient should be warned against sexual 

SC 3 



Sb6 GO^OCOCOUS INFI-CTION 

cfFusion IS Inrgo in nmomit Various loci! applications such ns lead and 
opium lotion or ictlnol lin\c lictn recommended Gcnnendi claims that 
Bier s bipcrcmin is sometimes of distinct \aluc Baking or the prolonged 
application of liot compresses or the loci! hot water hath rclieie pain 
locil radiation is rceonimcnde<l 1>\ Braeiidle in the chronic cases lie 
uses deep radiation with a hard tul>o ind a long focal distance, filtering 
the rnAS tlirouch an almnimnn ’'trccii 1 iiim thick and troiting ench side 
of the joint with a half normal do t culciihitcd h\ the Silxmraud Noire 
method V single trcitmcnt often suffices, hut in resistant ca«cs repetition 
l 1 ln^ l>o ne<.cs«Tiw 

Oenertil Ireahncnt of ihe arthnli6 consists in the u«c of Mcemes, sera 
or non peeihc protun sliock tlicrips 

The n«e of \aeuiics m this nmnfrs is associated with the mines of 
Cole and Aleikins and I 1 Irons At the prt cut time stock, poKxnleiit 
i-neiiHS arc genorilh u od ns then are mans different strains of grmo* 
coui and the uUntiheition of the pirlicnlar strain pre ent in a pven 
infection is oftui i prictical im{>os»iliilit\ The ilosici U to be judeod 
iininh h\ the reaction in a givui ta«e In an nierigc case a dpsige of 
'i OUO 000 hutcrn is apropt r mill il dose and tlie \icemciua\ ho rcpoited 
esers Ji\e (hl^8 with > OUO 000 menmont iii cich succeeding dose Do*e8 
ns huh as 400 000 000 hutiris hue l>ccn cmploved Male pitients usu 
nlh Iwir larger do-cs than womiii or childnn If the reaction following 
the first do'i. is not soicrc, the plan iiiciitioned nlio\e mw l>c followed, 
but judcincnt must bo <xorci od in cich piticnt Some ohscr^e^8 advise 
a do or spneing than tior\ fi\c diss, indeed vneums iuin often be ad 
ministortd c\cr\ other di\ wilhont hmnful results Adinimstrutiou at 
intcmls of over a wcik is nudisirablc on account of the possibility of 
amplialKtio plionomcm 

berum treatment is seldom used at the present time ns evpencncc 
seems to «liow that it is less eftcicious than \acum treatment 

Protein shock tlicrip^ has been cniplo\ed to some exfuit in recent 
^c^r^, but it 18 doubtful whether it will cvir lx* a popular procedure with 
the patient on account of the Molciit reactions which follow its use 
dcitli Ins occumd lu (UbiUtated pitients 

The tcclimc wnsists of llit intmiiuisciilnr or intrnicnous injection 
of pure protein such as alliumost or of substuaccs containing protun such 
as milk or the Ixidies of huteria On account of its niailability anti 
tiphoid \aeum hisUin fruimiilh nstd I rom '>,000,000 to 2o0,000,000 
tiplioid bicilli in n lx idin!iiistcn.d intrnuumsU in salin*, solution B 
is well to begin with small do«cs, '',000,000 to 10000,000 bictcni, a^d 
n^nlati the subsequent dosagi aiconliiig to the bcvcntv of the initid 
reaction Subacute and chronic arthritis is inoix frequently licnofilc<l 
than the acute form Faiornble results have Ix'on reported h\ Aliller 
aud Lusk, Ct cil and others The method should be used w ith gre it caution 
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m patients with a previous historv su^iestiog anaphylactic phenomena 
and m patients with pronounced hypertension in the former symptoms 
of anaphylactic shock mav superrent and m the latter the rise m hlood 
pressure which accompinies the reaction may he detrimental Needless 
to say it should not be employed in extremelv debilitated patients 


GoyonnitEAL Tr"<o\AoiMTis and Bursitis 

Inflammation of tho tendon sheaths or bursa? m gonorrhea is usually 
an accompaniment of arthritis and myolves tendon sheaths or bursse m 
the immediate neighborhood of infected joints Occasionally it occurs 
as an isohted phenomenon Ihe complication occurs in the same cirtum 
stances that faior arthritis The tindon sheatlis of the lower extremities 
are usually involved but occupational strain may lead to mvohement of 
those of the npper extremities \ arious hnrsa: may he implicated those 
subject to trauma being the ones most likely to bo affected As in the 
joints the usual signs of inflammation are present as'iociated with dis 
abihtv of varying degree, dependent on the location of the lesion The 
inflammatory exudate may be crons serohbnnous or purulent In tho 
last ca«o tbero may be cnnstitutionil vmptoms 

Treatment — The treatment is es&entiallv the same as for gonorrheal 
arthritis If a purulent exudate is present, which is rare incision and 
drainage arc demancleit In cases yntb oerous or scmtibnnuus exudate 
aspiration may be of value Immobilisation during the acute stages 
treatment of the original focus general hygienic measures vicctnes and 
the various forms of physical therapy ugo^ted under Arthritis may be 
tried 


GoxornnEAL IirrLAMMATJon of Mcscles and Tendoxs 

Aside from muscle involvement in the immediate neighborhood of 
inflamed joints it is rare to hnd localized myositis as a metastatic phe 
noraenon m gonorrhea Tyvo types of myositis have been described an 
indurative form and a sirppuratiye form The luduratne form usually 
invohes the muscles of the lower extremities the thigh muscles cspccnlh, 
and causes pain and foci of local induration Suppurative myositis may 
occur as single or multiple abscesses and is usually an accompanirnent of 
gonococcus septicemia. The usual symptoms nnd signs of abscess are 
pre«eut 

Treatment — In the indurative form re«t with Ixil applications of 
heat or the Pms nitz compress is mdieitcd '^edatnes mi\ he necessary 
if pnu 13 severe Incision is not demanded In the suppurative form 
incision and drainage are indicated 
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etTiision is largo in amount Various local applications such as lead and 
opium lotion or ictlijol have been recommended Gennench claims that 
Bier s hyperemia is sometimes of distinct \ilue Baking or the prolonged 
application of hot compresses or the local hot water hath mi\ relioe pain 
local radiation is recommended hv Braendle m the chronic cases He 
uses deep radiation with a hard tube and a long focal distance, filtering 
the raas through an aluminum oercen 1 mm thick and treating each side 
of till joint with a half normal dose calculated h% the Sabouraud Noire 
method A single treatment often suffices, hut m resistant cases repetition 
maa be ncecssarj 

Oeneral treatment of the arthrtlis consists in the use of aaccines, sera 
or non <>pccihc protein shock thorapa 

The U’c of aateuies in this country is associated with the names of 
Cole and Mcakms and L I Irons At the present time stock, pol^Talcnt 
aaecincs arc gcucralh used as there arc main different strains of gono 
cocci and the identification of the pirticnJar strain present in a preu 
infection is often a practicil impossibilita The do«ago is to he judged 
niainla b\ tlic reiction m a gnen case In an aatrage case a dosage of 
6,0(jn 000 bacteria is a proper initial dose and the \accine uiaa be repeated 
o>cra five d ns with o, 000, 000 increment in each succeeding dose Doses 
os high as 400,000 000 bicttna have been employed "Mole patients usu 
alls hear larger doses tli m women or children If the reaction following 
the first dose is not severe, the plan mentioned above maj bo followed, 
but judgincnt must he exercised in each patient Some observers advise 
a closer spacing than everj five dijs, indeed vaccines ma^ often be ad 
ministerod ever> other da> without harmful results Administration at 
intervals of over a week is uudcsirahlc on account of the possibility of 
anaphjlactic phenomena 

Scrum treatment is seldom used at the present time as experience 
seems to show thit it is less efficacious than vaccine treatment 

Protein shock therap> has been emploaed to some extent in recent 
acars, but it is doubtful ^^hetller it will ever he a popular procedure with 
the patient on account of the violent reactions which follow its use Even 
death haa occurred m debilitated patients 

The technic consists of the intramuscular or intravenous injection 
of pure protein sueli is alhuinose or of substances containing protein such 
as milk or tlie bodies of bacteria On account of its availability anti 
tvphoid Vaccine has been frcijiieiitlv used hrom 5,000,000 to 2^0,000,000 
tvphoid fiaeiHi miv be ufministered intravenously m saline soltifion If 
is well to begin with small tlosis, 5,000,000 to 10 000,000 bacteria, and 
regulate the subsequent dosage- according to the severitv of the initial 
reaction Subacute and chronic arthritis is moie frequently benefited 
than the acute form Favorable rcsnlts have been reported by Miller 
and Lusk, Cecil and others The method should be used with great caution 
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in patients witli a previous bistoij aii^sting nnaplnlactio plicnomona 
and III patients with pronniineod hypertension in the former symptoms 
of amplijlictie shock maj supervene and in the latter the rise m hlood 
prc^siiro mIucIi aec'ompanies llu naetion may l>e detriinciifal heedless 
to siy It should not lx. cniplojtd in extremely dehilitiifcd patients 


Gonori iiE^L TrNoy vuimtis and Blrsitis 

Inflammation of tho tendon eheiths or biir<n m ponorrhea is usually 
an aeeompuiimcnt of arthritis ami inyohes tendon slaaths or hursn. iii 
tho inmwiiate ncipUborliood of inficted joiiiti OctasioiulK it occurs 
as an i«olited plannmeiioii Ihe eoinplieation occurs ni tla same cinniin 
staiuis that fnior arthritis Tin uiidoii sheaths of tin lower cxtninitics 
are usually uivoUed hut oceupatioiul «tram may lead to inyohtmeiit of 
thosy of tla uppyr extremities \ arious bursa miy lx implicited those 
subject to trauma bcin^ tho ones moat likih to bt ufTictcd As in tho 
joints tho usual sipiis of intlammatiou iro present associated with dis 
ftbiUty of xarvin^ dygrec dependent on the location of tla lesion Tho 
itillaminatory exudate mav K siren trehlmnous or pimiloiit In tho 
last ease there may lie constiiiiti uul vmptoros 

Treatment —1 lie treatmuit is « senlially the ame os for gonorrheal 
artbntig If a purulent exudate is pnsent which is rare incision and 
drainagr an diniandcil In usis witli irons «r seruhbnnous ixudafi 
aspiration may Ikj of yalm. Inimoluliz ition during tho aeiito stacca, 
triatment of the original focus general liygienu luiasures vaeciuca and 
tho yarious forms of jihysieni therapy sUpgiifeil under Arthritis may bo 
tned 


Gonorbueai, IirrfcAMMATioN of AltscLES AND Tendons 

Aside from muscle iniolvemcnt in the immediate neighborhood of 
inflamed joints, it is rare to Imd localized myositis ns a metastatic phe- 
nomenon m gonorrhea Two tjps of mjositis have been de«cnbod an 
indurative form and a suppnratiye form The induratiic form usually 
inyohes the muscles of the lower extremities, tho thigh muscles especially, 
and causes pain and ivci of JmsI induration Siippiirafivo myositis mu 
occur as single or multiple abscesses and w usually an accoinpanimcnt of 
gonococcus septicemia The usual symptoms and signs of abscess are 
present. 

Treatment — In tho indurative form rest with local apphcitions of 
heat or tho Prcissnitz coinpres* is mdicatid Sedatives may lx; nectasary 
if pain 13 soiere Incision is not demanded In the suppuratne form 
incision and drainage arc indicated 
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cifusion IS large in amount Vanons local applications such as lead and 
opium lotion or ictb^ol lia^e been recommended Gcnnench claims that 
Bier s bjpercmia is sometimes of distinct \alue Baking or tbc prolonged 
application of Lot compresses or the local hot w ifer bath ma\ relieve pain 
Local radiation is recommended bv Bratndle in the chronic cases He 
uses deep radiation aiith a bard tube and a long focal distance, filtering 
the ra\s through an aliimiiiuin scncii 1 mm thick and treating each side 
of the joint with a lialf normal do«c cib Minted h\ the Sihouraud Noire 
method A single treatment often suffices, but m resistant cases repetition 
ma^ bo neccssaii 

General treatment of the arthritis consists in tlic use of vaccines, sera 
or nonspecific protein shock tlicripv 

The ii«c of vaccines in this coiiiitrj is associated with the names of 
Cole and ilcakiiis and I L Irons At the present time stock poljTalent 
vaccines are gcneralh used as (liorc are manv different strains of gono- 
cocci and the identification of tbc particiiliir strum present in a given 
infection is often a piacticd impossibilitv The dosage is to be judged 
miinh by the rciction in a given cise In an average case a dosage of 
5 000 000 bacteria is i proper initial dose md tlic vaccine mnv be repeated 
everv five davs with 5,000 000 increment in cich succeeding dose Boses 
as high as 400,000 000 lictcria have been omplovtd "Malo piticnts usu 
allv bear larger doses tlinu women or children If the reaction following 
tho first dose is not severe, the plan mentioned above tnaj be followed, 
but judgment imi«t he exorcised iii each patn nt Some observers advise 
a closer spacing than cverj five dajs, indeed vaccines mav often be ad 
ministered ever> other daj without harmful results Administration at 
intervals of over a week is undesirable on account of the possibility of 
anaphvlactic phenomena 

Scrum treitment is seldom used at the present time as experience 
teems to show that it is less efficacious than vaccine treatment 

Protein shock therapv has been emploved to some extent in recent 
atars but it is doubtful whether it will ever bo a popular procedure with 
the patient on account of the violent reactions which follow its use Even 
death has occurred in debilitated patients 

The technic consists of the intramuscular or intravenous injection 
of pure protein such as albumosc or of subatances containing protein such 
is milk or the bodies of bacteria On account of its availability anti 
tv pboid vaccine has liecii trcquentlv used From 5,000,000 to 250,000,000 
tjphoid bacilli mav be administered mtravciiouslj m saline solution It 
is well to begin with small doaea, 5 000 000 to 10 000,000 bacteria, and 
regulate the subsequent dosage according to the seventy of the initial 
leactiou Subacute and chronic arthritis is more frequently benefited 
than the acute lorm Favorable results have been reported by ililler 
and Lusk, Cecil and others The method should be used with great caution 
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in patients with a previous history snsgi sting anaplnlaetic phenomena 
and in patients with proimuncod IisjKrtension, in the former SMnptonis 
of anaphjlactic shock mas supenonc and in the Jnttcr the n«e in blood 
pressure whuh nccoinpiiuos the reaction ma% Ix. detrimental ISetxllesa 
to «aj it should not lx emplojeil in cstreinch debilitated patients 


OovomiEAi. Tr\o\ irimtis amj Blusitis 

Inflammation of tho Undon sheaths or Imr'‘e in ponorrhea is uauallj 
an nccompnnim' lit of arthritis and imohes tendon «hcitlis or Intrsu in 
flit imiiK'dnft iici„hborliood of infcctid joints OttisionilK it occurs 
as an i olated phenomenon Tin compile ition occurs m the sunt circitin 
stances that favor arthritis Tin tendon alii ifhs of tlic lower extremities 
are usiialh iinolvrd hut occupitioiul strain mas lead to nivohcmeiit of 
those of the upper extremities \ arious hurx.e nin\ beimpluitcd tlio«e 
subject to trauma boin^ (he ones most liktK to l» afTicted Vs in tlio 
joints, tho usual signs of inilainmution arc present associated with dis 
abilits of larsinp degree depeiidml on (he location of the Ksion Tho 
iiiflmmatnrs exudate mas L* crons semtibnnous or pimilcnt In tho 
last case there mac be c<uis(mitionil semptoms 

Treatment —The trcatimnt is o nitiulh tin imo as for gonorrheal 
arthritis If a purulent exudate is present which is rare incision and 
drainast are demaiideil In case^ ivith « runs or en>hbriiious exudate 
aspiration tna^ be of Tuliic Imm ibilization during the acute stagis 
(reitment of the original focus gineral hjpenie mcnsims \icciius and 
tbo aanous forms of pbjsicil tlicropa su^ASted under Artliritis may be 
tried 


OoxomnEAL Ikhlammatiox of Misclfs am> Texdons 

Aside from muscle involvement in the immediate neighborhood of 
inflamed joints, it is rare to find localized mjoaitis ns a metastatic pho- 
nornenon in gonorrhea Two tapes of mjoaitis liivc been described, an 
induratuf form and a siippiiratnc. form The indurative form usuallv 
invoices (he muscles of the lower extremities the thigh muscles cspeeialh 
and causes pam and foci of local induration Suppuratico mvositis ma> 
occur as single or multiple abscesses and is usually an accompaniment of 
gonococcus septicemia. The usual sjmptoms and signs of abscess are 
present. 

Treatment — In the indnratiTe form re I with local ipplications of 
licit or the Prcissnitz compress is indiciud Scdatiics nuv be neeessiri 
if pain IS severe Incision is not demanded. In the suppurative form 
incision and drainage are indicated 
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GoNorniTi.ii. Bonf Lesions 

The most important m uiifcstation of Imnc iniohcmcnt in gonorrliei 
IS the painful iicel first deserilxsl l)i facquct tliirt\ jcars ago llic patho- 
logical lesion is a lioii} exostosis 'nliicli fonns on flic inferior surface 
of the os calcis, usually at the tiihcrcU Baer was able to cultiiatc gono- 
cocci from such lesions doling mnka are tisualh nfTocted and the process 
13 gciiernlh a bilatcril one Inasmuch as the Iwd^ weight is thrown 
on the tubercle in walking, tho chief complaint is pain This the patient 
tris to aioid b} w liking on llu toes producing a cIiarieforistK 
^ait \ ria pictures arc quit< chnnctenstic and tlio diagnosis is nof 
diflicnlt 

Treatment — It is useless to Icmporizo with medical treatment, e^pc 
cinllj as the condition frcqncnllv nsuUs m almost complete disability 
Exposure of tlio exostoses bj op< n incision and rcmoril b} cliiscling gen 
ernlh results in permanent cure 

Gonorrheal osleouvjehlt^ is of great rarity and demands the same 
treatment as osteomyelitis duo to other organisms Periostitis yvitli in 
yolvcmcnt of tlio subpcrmsfcal layers of bone is more common and inyohes 
the kg bones by choice It may be almost painless or may result in severe 
ostcoscopic pain Incision and tborougli curctfage of the iiiyohed bone 
usually ifsults in prompt and pennanent enn 

Gonorr/ien? penoattti^ yyithout Ixnie inyoUement may occur, producing 
localized tender syyellings oyer the arei inyohcd Sjniptoinatic treatment 
for tlic pain in the form of licat is iisiialh nil tlint is necessary, as the 
process generally subsides spontaneously 

pLLytoxAra Complications or OoNonniEA 

These are practically alyyays incidents in a general gonococcus infec- 
tion and are quite rare The lesions of the lung pirenchyma arc associated 
with emboli and take tho form either of infarctions or of embolic pnen 
monia In either case pleurisy may accompany tho pulmonary lesion 
The symptoms and signs do not differ from those of the same lesions 
yvhcu due to otlicr organisms The diagnosis may ho difficult if tho pri 
raary gonorrlieal focus is hidden and the prognosis is naturally grave on 
account of the underlying, general sepsis 

Treatment — There is no epieikc treitmeat Thogcneril mamgowmt 
has already been discussed under General Gonococcal Infection Tho 
treatment for the pulmonary lesions is the same as that for similar lesions 
due to other organisms and is discussed under the appropriate sections 
elsewhere in this yyork The local focus of infection should be eradicated 
if possible 
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QoNonnnE.».L Di«iF\sE of tiu NFP^OLs System 

TUc onh cnmiDfin in mologicil tomplicntinm of goiiorrlioa are tho 
ncuralpias whuli mn^ occur mthi. ncichlxirhood of ponorrhcal foci, either 
primirA or 8ccon(liir\ It is important to rmif'mlK'r tint smitici not ni 
frequentU oicura litc m tlit conr c of ciinorrlical urcthntis in males 
particularls v.hc\\ Uic prostate awl ‘K.miBal stsiclcs art lusoUcd m the 
procc a Sciatica of gonorrlital oni;iii is much less common in women 
though li} no means iiiiVimwu In assocntion willi gonorrheal sepsis 
neuritis, miclitis and corchral embolism maj occur but are uncommon 
TVealment — In pitunls with sciatica asocialcd with gonorrhci a 
careful inve tigation of the imnirj tract partuiilarlv tlu prostate and 
seminal icsides, is dimandcd If prostatitis or icsiculitis is found to be 
present, massage or catii 8ur{,ical mtetrciitioti ma\ be necdid to clean 
lip the local focus In the tneantimi the patient should recciac general 
supportiic and climinitixc trcutincnt and tin local condition should bo 
relieved b} rest, hot applications and anodynes 
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STRErTOCOCCUS SORE THROAT 
Edwin II Place 

Synonyms — Soptic Sorc-throU, P'^omlomDmbranous Angini, Pbcudo- 
diphthenn 

Streptococcus infectious arc among the commonest in imn, and man> 
of them aro of serious t^pc There is « great %ariotv in the clinical mini 
festations, depending upon \inilcnce, resistance, the location of the infec- 
tion and posaibh peculiarities of the strain The cnisal relation of a 
distinctno tai>c of strtptococciis to nnj of the*o clinical varieties, honever, 
remains to be proved It is not, therefore, possible to sav whether mild 
streptococcus tonsillir infections, such os common follicular tonsillitis, 
differ from the severer angiiioso infections in etiologv or simplj in the 
severity of the reaction In widespread epidemics from a common milk 
borne source, all degrees of seventy occur Btcauso of hek of n fiaed 
classification of the strcptoiocci, as well as the frcqncue> of normal car 
ners of these organisms and of other pUhogcus, etiological classification 
of these acute throat infectious cannot be definitely made at present 

Tor clinical purpo es, then, although not for epidemiological ones, it 
seems desirable to use fbt term streptococcus sore-throat to include strep- 
tococcus infections of the tonsils and adjacent tiosucs clmractonzcd chiefly 
by marked congestion, svielling and pseudomembrane It must be re- 
membon.d that milder forms, classed clinically as pharyngitis, follicular 
and lacunar tonsillitis, etc, having important differences m appearance, 
course and complications, may be due to the same cause and capable of 
transmitting the infection to others in the severe form 

Etiology — Ilcmolytic streptococci, virulent for rabhits and mice, are 
found m cases of streptococcus sore throat, both of epidemic and endemic 
type Identification of one strain as the cause of either the epidemic 
or endemic forms has not been definitely settled It is probable from the 
york of Smith md Brown Davis and Capps Mathers and others that 
the streptococci m milk borne epidemics aru of human origin rather than 
bovine The cows become infected from human sources and the infected 

870 
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ndilcr scnia ns n mdv means of disseminntion of cnonnous iiumixirs of 
the orgniii«ms tliroush tlie milk 

Predisposing Factors — Vo«jn — S.ptu ? trt throit otenrs more fn 
m the cold liioiitlis of uintei and sprinc Fpidemu oiitbrcnks 
have iisuallv npp< ire*! nt the** linn's 

Ijf — "No ape 13 iinnume Init iiifano anms to bo rtlitivch free In 
the Cnmbndgc epidemic and m four epidemics riled b% Winslow the age 
periods were 
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S'rr— In the epidemic form due lo inf<cte<| milk, females predomimtc 
in from 57 per cent to "0 pet vent ptwbvWs dwo tw t\ic greater nso td 
inilk 08 e^tfiisHO cpidcmies Into occurred m lots schools when supplied 
with infected TUilk 

local Coii/fitioas — The Ivmplioid structures ns the tonsils are dis 
tinctly more liahlo to attack Oum other throat tissues ns in diplithcria 
In tonsillcctotnizcd cases svpia sore throat Ins been less frequent m mt 
obscnntion and when it (ctitrs is mirc IikcH to mtolve the phnrjngcnl 
wall rather than the fauces 

Other Diseases — Streptoeoetus infections are stnkingh QMocioted 
with sereril other diseases but especially with scirlet fever, monsles and 
smiUp'x The foniitr is om of the greatest known prtilispisiiig cnii«ea 
Alcasles Btnnf.ii to i\ shows n markedly less tendency to streptococcus 
Rjrc^tliroat although there is a striking susccptibihtv to pulmomrj and 
iniddle-ear infections Faucial diphtlieni of the phlegmonous type in 
the opinion of some writers is considered nlwavs ss a imrod infection 
with streptcKOtci Wide it is undoubtedly true that diphtheria leads to 
secondary streptocoeciis infection such as otitis media and cervical 
adenitis the phlegmonous (soealled septic) diphtheria of our e'spenencc 
does not justify this view This opinion is liased on the difference m tho 
local inflammation the nearly imiform rapid subsidence under antitoxin, 
the abscnct of abscess ind other complications frequent in streptococcus 
infections and the great pronencss to the characteristic late toxie degenera 
tioiis, such as paraljsis 

Relation of Streptococci and Scarlet Fever-— The extraordinary asso- 
ciation of streptoeoetus sore throat and scarlet fever and tho similarity 
of tho complications of those two diseases have led some observers to main 
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STREPTOCOCCUS SORE THROAT 
Edw in it Pi tcE 

Synonyms — Septic Sore-lJiroit , P^c^tdomcmbrflno^ta Aiipini, P«eitdo* 
dipbtliena 

Streptococcus infections are among tlio commonest m m'ln, and many 
of them nro of serious t^pc There is a great vnnetj in the clinical mam 
festations, depending upon Mnilencc, resistance, the location of the infec- 
tion and possibh peculiarities of the strain The causal relation of a 
diatincti^o ta’po of stroptoeocciis to an> of theae clinical varieties, however, 
remains to be proacd It is not, therefore, po<sible to sav avhether mild 
streptococcus tonsillar infections, such as common follicular tonsillitis, 
differ from the stacrer angiiiosc infections in etiologa or simply m the 
8G\crit> of the reaction In widespread epidemics from a common milk 
borne source all degrees of scaentv occur Because of lack of a fixed 
classification of tho streptococci as well as the frequency of normal car 
ners of these organisms and of other pathoj,ci«, etiological classification 
of these acute throat infections cannot be definitely made at present 
lor clinical purposes, then although not for epidemiological ones, it 
seems desirable to use tlic term streptococcus sore-throat to include strep- 
tococcus infections of the tonsils and adjacent tissues characterized chicfli 
by marked congestion, suelhng and pseudomembrane It must he re- 
membered that milder forms, classed climcally as pharyngitis, follicular 
and lacunar tonsillitis, etc, having important differences in appearance, 
course and complications, may be due to tbe same cause and capable of 
transmitting the infection to others in the severe form 

Etiology — IlemoUtic streptococci, amilent for rabbits and mice, are 
found in cases of streptococcus soro throat, both of epidemic and endemic 
tjpe Idcutibcation of one strain as the ciusc of either the opidemio 
or endemic forms has not been definitely settled It is probable from the 
•work of Smith and Brown Dans and Capps, JIathers and others that 
the streptococci m milk home epidemics arc of human origin rather than 
bovine The cows become infected from human sources and the infected 
870 
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The first Inow IK pull mic m this coimm octiirred in Poston in 1011, 
in winch over 1 000 n ps octnmd Similir (piilLiiiics luve since oo- 
cniTfd in spvenl pi lets The ( cpilpinus arc clnractenzid hi an pxplo 
«i\p infiiro iiKHt of the cn oiHiimnp in one werh In great Mnikncc 
and In 1 h mg trail'd to the milk snpph \ inilent henioUtic streptococci 
Imp K-cn I olated from tin ihrcnts ot patiuits from the udders of cows 
supphiiig till milk from tlu mixid milk uid from ihc throats of milkers 
or farmirs Tlipst on.iinHms uni to lie ideiitinl Smith and Brown 
hcliive till stnptocwi I art if hmniii origin trinspl nifed to the cow hv 
milkoM Olid Du IS and ( apps Iijm produicd iTperiinintal mastitis in 



cows with stnptococci of hitman imgin This found that spinfication 
of tilt toat and the appliiition of strcptoioctHs tultiiris or tint iiijtc 
tion of streptoeoceiis ciiltnn s into tin milk ducts win neiissari to produce 
infection llic\ draw attention t« the important fact that gross endence 
of mastitis or gargrt nn,,bt ho alwiit earn whin airulont streptococci 
and pus were discharged from the infected udd«r Thtv demonstratid 
the p rsi«fciici of streptococci m tlic udder ovir four weeks ^fathers 
has also produced mastitis m cows, avith hemohtie striptoiccei both aim 
lint and non \ indent for rabbits, and sliovvn tbc persistence of mrulcnt 
organisms in milk from the mfcctid quarter foi long periods, that is 
two hundred fiftten dais Ihe streptocoiuis commonly found in milk 
Streptococcus lacticus is not sinilent for rabbits and probablj not for 
man (Davis Smith itc ) The amount of milk necessary for infection 
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tain that tlicj arc due to the sime cause In epidemics of inilk borne 
streptococcus <Jort tliroat, n few eases with tniption sunulatiii" scarlet 
feacr liaac ociurrcd Howtaor, large milk Itoriic epidemics (190'>) of 
«carlet ftitr hue occurred in lioaton in wlncli no great preialencc of 
streptococcus aore-throat lias been seen, ewpt complicating acirlct fe\cr 
caaes and other epidemics (lOJl) liiue occurred of streptococcus aore- 
throat in which no striking incnase of scarlet feacr has appeared In 
ono epidemic (Cinfnii, lOll), on the other hand, there appeared in the 
aame milk suppl% and often in ibe same household conicidcnt caacs of 
scarlet fcicr, both complicated and uncomplicated clinically by strepto 
coccus sore-throat and of streptococcus «ore*throat in which oiidcncc of 
acarlet fcicr was nhaciit It is of conrac clear, ns both (hose diaca«cs arc 
endemic m large cities, that in cpidetmes of either then arc npt to be 
inchulcd a certain mniilicr of tbe other non-cpidcmic disease AMiilc 
definite decision of this interesting relation must nw lit more knowledge 
of the ctiologi of scarlet four, the climcil decision, to our mind, must 
bo that thoi arc iiulciwiidcnt iiifcctions 

Immunity — 1 ittlc is known of the tialural tvimuiHl;/ to streptococcus 
sore throat Infections of various kinds due to streptococci, however, arc 
evtrcmtly common In milk Imnic epidemics a considerable number who 
Imio partaken of the nulk cscipo Capps and Miller reported tint of 
153 nurses in a hospital supplied with the infected milk 52 per cent 
developed streptococcus sore-throat, of 2^2 Jioiischolds in Chicago using 
this milk, 51 per cent liad eases of streptococcus »ore throat, while at 
Batavia of 50 hoiuoholds 6t> per cent had (lie infection There is no 
doubt that the umulier of organiama atcuriiig entrance to tbe patient’s 
throat 111 milk borne epidemics is groaler b\ far than occurs commonlv m 
contact spread 

irquired mimutnfi/ occnis to lie nlatuch 8lif,ht, icpeated attacks lx- 
mg well known in this ax well ns lu other streptococcus infectious such 
as cnsipolfls I\oth and I’etiiiscbkv inoculated a man sufrinng from a 
malignant tumor with a strcptocociiis olitaincd from erysipelas He de- 
\clopcd i moderately severe attack of ten days duration After siibsid 
eiicc, remoculition produceil the same result Thia was repeated ten 
times Scrum of nrtifioiallv immuuized aiiiiuald contains protective sub- 
stances for infected animals ns shovvu by Denvs, Jfnrchand, \roiison, cte 
Such immune serum may protect mice from ten times the fatal do«c of 
streptococcus culture if given at (he same time, Imt requires much larger 
doses if it IS de'avcd four to bi\ hours after iiifeetioii and the results 
are much less constant Protection is more complete ngunst the strain 
used for immunization, hut protection may also oeciir ag unst other strains 
Epidemiology — ^Tpidemics of strcptotocmia sore-tliroat have been of 
fiequent occwrrcnco m England Li^teon epidemics (1888 1504) were 
reported by Savage and their relation to infected milk suppiv was shown 
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jwiion of tlio wlmlo fuucc^ ofUii with swolltnp of imilj pillirs md 
toii«iN Ihiii inoinhnuu or sjmM »t ixndite jaB\ occur on ton«ils or 
jiillirs or muin Tli< awclhnp, nnd piendonicmLr me often ripidlv in 
crcn«c so tlint m two or fhrei dni tin imnihmno nu% aivcr the pillars 
unila and pilite ns well n*» tht tomili and produce great difficult} m 
swallowing and i\tii in hrcJtliiii^ The false mtmhnne > incs p,roatlv 
in npptarance It is oftui mon white than otiur p«cndomeinbraiics hut 
mu l>e \ellowisli or htacki h It i iftin frinhk and cisili swept off, 
hut in the more erfensm la n its udhennei is as great as in diphtheria 
The edge ti nds to shade down lut > tin siimiiixling tissue and often shows 
HU irriguhir outline Nunsis and h ss of ti sut inaj K evident Tlic 
iigecfuin siirronndmg tin innuhriin h pncticnlh iinanabK intense 
and extfiisur 

There is vera frispKiitl' t t< Hi p< rceut) iiuohcinent of the l^iiiph 
nodes at iitijes of j iw varviiv tn>in small discrete ina es to large tuuiors 
frnii two to time iikIics in dianniir with nurkrd penghnduhr itidiin 
tinii and tenderne s Tlu swiUin,. is nsiialK more fender and firm with 
more difinite Iinutitum t« tin KmpUinxks tlim is «oin usiialK in the 
Ecvin diphtlKrii i ms It is umtimes confused vitli parotitis 

Course — The mfiiinui tcinis t> run its « nirs< m Jrom u few da\8 
to two weeks In faiorubh «a»is fepoutniicous improNcinent is ns rapid 
and eatisfactorv as een in diphtheria undi r antitoxin treatment Ihe 
membrane rapidlv cleir^ tin swfllin„ siilsidos the fenipcrainro drops 
l\ hsis lu iinf uorabh lists tin infection persists with lii„h and often 
irregti] ir fever and with gn it swelling and cxtcnaico membrane signs of 
toxemia are marked there is great restlessness the infection ma\ spread 
to \arions other tissues as mted in eomphcBtions there is rapid loss of 
wnght, and death mat occur usiinll} with scptieemia or pjcinia Lx 
tensue ukcration ina> oceur imohing tonsils pillars uvula or palate 
but on subsiding tlic«* lesions ina\ heal with surprising completeness 
In ome ci es perforation ol the palate ma} be left Rtlap e mav occur 
in a week nr ten da}8 and the patient pass through another inflammatinu 
After subsidence of the infection there mav be weakness pallor or list 
lessness for several weeks 

Blood — 1 olvmnrplietnuekar leukocytosis 10 000 to 40,000 usuallj 
occurs although in some of the severe cases no leukocytosis appears 
Ibere may be at times a primary Icnkopciiia Loss of hemoglobin may 
be marked during the acute staj,c 

Eruptions — loxic ciuptions item in a small percentage TLev mav 
appear as pctcchiil hetnorrhagis, sometimes profuse but more comnionlv 
on the extremities In some of the embolic tvipc Ijcal areas of necrosis 
occur Irregular macular ra hes usually coarse ind often transient 
occur on the extremities and less frtqnentlv on the trunk due apparenth 
to toxic effect on the vasomotor svstem Scsrlatiniform eruptions were 
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of man jm\ bo ^orj small In one of tlic Boston ease**, the oiilr milk 
from the infected source "^as cmni siifhcicnt for one cup of coffee 

Contact Spread — Ihe appe'irmcc in inilklmme epidemics of sub e- 
quent ci«fs br contact lias liecn ier> slight but it is not rirc m the cn 
domic form 1 ion m milk Imriw epidemus tudeneo of proaodemic sprcid 
hns been clearh present ns m tlw Jfarllioro and Hitdaou (pideimcs niiJ 
in the Westchester County tpidcmie, ns shoun bj ^\iiislo\\ In the Bn 
tana epidemic, Capps and Dans also denionstritcd that contact plajed 
some part There la a. posnvbiUts that tlvc infrequenes of secondarv 
attacks in the milk borne cpidemits mai Lc duo to iinnninitj as ilciuon 
stritcd bt their escaping the milk infection Keegan reported n small but 
serious contact epidemic in a hospital 

streptococcus Gamers — Strc|itococci arc frequenth found in nppa 
entl 3 normil thro its Pirk and It illiains found 83 carriers m 100 health} 
persons and Pilot and Duis found hemolytic «trcptococ» i in the dcpflis 
of the tonsil crypts c^cll when absent from the surface IlcinoBtic strep- 
tococci were found in 01 percent in swabs from the tonsils and in 07 per 
cent from tlio same tonsils after c'ecision The organi'ms wtrt kss fre. 
quent in the throats of tonsilhctowired per^vs than in fhoK with tonsil 
fust how important, if at ill, the c iionnal earners arc m the prtriloiico 
of strcptoeocciia sorothroit cinnof be said until the cln«a:hcation and 
pathogtmcitt of the streptococci arc better known and some means of 
determining immunit} 11 secured In arni} camps, during the i\ ir, it 
w IS found b} numerous obaerrera tint close assocntion of patients with 
treptociiccus cirncrs led fnqiuntU to tin tamer eonditinn deielopiiia 
in these and that measlis occumng m streptocoocus eirntrs was much 
more proup to tomplicfttiona At prostnt it ^ms not imptobible that re 
duced resistance looall} orgtiicralh from exposure metaliohc distiirlnnces 
or from other disoaaes inai allow streptococci present m the thro it to 
become harmful to tlit patient And jet it is gfiicralli found m other 
cirrier diseases that iininumti to the orgimsm is the nilc Streptococci 
were found in an epidemic bj Sharp, Norton and (Jordon to persist for 
Cl lit weeks or more, m 5 of 8 cases atndiid In tin c casts there was 
a persistent redness of the throat in the carriers which is in agreement 
with observations of earners of scarlet fever 

Incubation— 'In epidemics the incnliition has \tceii usuallv short, one 
to two da}s In endemic cists it seems to bo longer but is often difficult 
of determination It is probably from one to seven da }3 

Symptoms — The onset is usnallv abrupt, with chilliness sore-throat, 
fever headache, backache ind often vomiting and diarrhea Inthcsovin-r 
forms prostrition is vorv marked and persistent and delirium ma} occur 
The dominance of vomitin,^ and diarrhea with signs of severe toxemia 
in rare instances maj mislead the unwarv to overlook the throat infeetiou 
The throat, if seen earlv, usuallj sliovva cxtciisiv'e and brilliant 111 
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jochon of tlie wholi fjuicn ofhii with swolhii^ of tivuli, piiKrs and 
foiHils linn mcmliMiic or spots >f iTiiditc «nt occur on tonails or 
pilhrs or tunli Tin 8\vclhn„ nid p ondomomhrnio often rajndh m 
mnsc «o tint in two or tlirct di%s tin intnilirjiu ina\ cn\Lr the pilhra 
u\n!a and palate ns will as th* tonsils and prodiiic great difficulty m 
swallowing and <\in in brcilhin^ Ibi falsi iiicnibrnnc vanes grcatlv 
m appi iraiKc It la ofti n nmn. wliiti than otht r p i ndotnembnnes but 
nnv lie m11vwi«1i or blaiki h It is Itin frmlli. and t isilv swept off, 
but in the more exfinaivi f i is its ailluniiic is as preit is in diplitlicna 
The (dgi tdiils to slndi down inf tin snrr uiiilin„ tissue and often shows 
nil irrtgiilar oiitliiu "Nieiosis xitil b f ti sue niiv be evident The 
iiijcetion siirriinnduip flic mmihrane w pra tieilK mvanvblv infcnso 
and extiiisive 

riicn isvcrv fnqnintlv ( t* t M»pirc<nt( involvemeut of the Ivinph 
nodes ot nnples of jaw varving fn in stiiill di <ntc im «es to Hrt,e tumors 
from two to tlins iik1k< in diaimiir wiih intrkid periglandular indura 
tioii niid tenderness The swilliiv >'* " "ull' more tender and firm with 
more dilinite limitiitioii to the Ivinpli n des llim is seen usiiillv m the 
fvvcTi ilipbthcm ei es Ills nmtniMs ««uvfw id with pvrolitis 

Cotirse~Ihf iiifiitien tuiN t. run it < mr e in Ireini a few eh>s 
to two weeks In fiivumlh ui es puntainsnis iiiiproMinoiit is as rapid 
and satisfactorv is seen iii diphtlnria tinder antitoxin treitment The 
moiubraiio rapidh elutrs the s»(llin„ sulisidis the tempenturo drops 
by hsis In nnfnnrablc la is fin lufietion persists with hie,h and often 
irregular fiycr and with 4,0 at swilling and i xtensivc inenibrant signs of 
toximia arc marked, tlicre is gn it resthssness the infection ime spresil 
to various other tissues as noted in compliiations there is ripiel loss of 
weight and dcatli nny otenir Hstiallj with «<ptiecinia or pjenua Ex 
tensive nlei ration inav ocenir mvolving tonsil pillars uvula eir palate, 
but on subsiding these lesions miv heal with surprising completeness 
In some cases perforation of the palate may be left Relapse may occur 
m a week or tin days and the pitient pass through anotber inflammation 
After subsidcnei of the inficlion then, maj be weakness pallor or list 
lessntss for several wciks 

Slood — Polvmorpboniiclear Icukoevtosis 10 000 to 40 000, usually 
occurs, although in some of the severe cows no Icukoevtosis appears 
There maj lie at times a primirv Icukopiiiia loss of hemoglobin mav 
be marked during the acute sta^e 

Eruptions — Toxic trupfions oexnir in \ mill percentage Thiv mav 
appear as pitichia! hemorrhages, sometimes profuse but more commonly 
on the extremities In some e>f the embolic tvpc, local anas of necrosis 
occur Irregular macular ra hts iisiiallv coir o and often tniisient 
Occur on the extremities and less frequently on the trunk, iluc apparently 
to toxic effect oil the vasomotor system Scarf itiniform eruptions were 
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reported bj Dirlmg m 1 per cent Ihere is alwnAS tlie possibility of 
luculoiitil cases of bcarlct fe\er being included in such a group Ery 
s\pcl\s 13 a aicll kiioMii complication 

Complications — Complications ire frequent and ofttn ecrious Jiifcc- 
tioii rmv spread along the surface of tlie mucous inembrine os to the 
insopbaryn^, nose or laniiT or into the siiiusts It may folloiv tlie lym 
phatics into the Ivmpli nodes or spread directly into the ti«siie of the 
neck producing cellulitis It may j,nm access to tbo blood from ranous 
sites lending to pyemia or septiccmn 

Seplic iJiiHj/is — I xfensm mcmbrjiic niai oetiir in the narcs or 
iiasopbarMi^ with m il obitniction uid profuse miicopuriilont discharge 
Media . — This is icr\ apt to occur in these l iscs lull immition 
is ripid pcrforiting the dnini unless lueiscd, ind is attended bi a piiru 
lent discharge nliich inn be thm or thick 1 xtciisnc destruction of the 
bom tissues inai occur and complete doifntss mn result from otitis 
intcnn 

Ifastoidifis — This is a frc^picut sequel of otitis media Wlulc the 
usual signs such as postjiinl tenderness and suclling arc frtiiiicnt, m 
some cases uitli a tliick external uall the imsfoui nnohcnicnt mai bo 
obscure, high fcitr and signs of intoxication, not otherwise cxpl lined, 
caih suggestuv this complication 

Lateral '^inui Thrombosi-t ami Ibecw* — ^These mai result especially 
in these blind cises of mistoiditis or where prompt mistoid dnunago 
IS not secured b\ optntion 

<5in«s«/»s— Iniohtnient of the insal similes in the septic rhinitis 
cases 18 not infrequent hut is often obscure It is probable that it is fre 
quently oierlooked unless X rav or traiisilhuiiination is used Ethmoiditis 
has been more frequently recognized m our cases Ihis mnv bo shoim 
in marked cases bt a swelling and tenderness at the side of the nasal 
bridge, at the inner cantiius of the eic Rupture of tho smus mav 
occur on the cheek or into the orbit of the eye 

Centcal idenitis — This nia\ occur earl\ during the acute faucial 
inflammation or appear later after the throat has partly or completely 
cleared In the severer ca<>c8, it is an almost constant complication 
Abscess frequently follows especially where there is mueli periglandular 
infiltration The abscess tends to localize and point at the surface, but 
burrowin" mav occur, if neglected, along the fasci'e of the neck or even 
into the mediastinum 

Peritonsillar Abscess — Tins mav develop but is much less frequent 
in the cases showing extensive membrane 

Angina — Rarely a diffuse cellulitis of the neck produces 
a brawnv, tender colhr encircling the front of the ucek Swallowing and 
breathin" may be difficult Edema of the larynx may occur and cause 
rapid asphvxia unless tracheotomy is done 
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Ijaryngitis — Stroptococc«3 infection of the Ijrjnx maj occur, pro 
(Inciii'j rapid 8tciio«i9 simnlitini, diphtheria SHclluie. and destruction 
13 often marked and chondritis and perichondritis of the larjngeal car 
tilaffcs and peritracheal abscess an apt to occur 

hephrilts — In the endemic ei i mphntis is not common although 
in the epidemic easts it has octnrnd in from 05 to J per cent 

Arthritis — Simplt or rheumatic arthritis is a fiirh frequent com 
plication, occurring in from to 10 p«r cent It is howerer less fre 
quent than in the milder forms of tonsillitis It is not distinguishable 
from true rheunntic arthritn ’^tplic arlhnlii miv occur nith or with 
out ofhtr t^pcs of p\emia I In rapid distention of the joint emte with 
llmd (pus) in contrndi tinctiun to the grtiUr periarthritic iii\ol\enient 
of the rheum ifie ciisis is siip^istnc us nre also the high feier and other 
o\ idcnces of Bopticemia 

irysipeffls— Tins has liceii u strikiiip. complicition m the epidemic 
fonns and occasiounlh in the endemic It appears either at the nostril 
or about the nose or at tin mouth It maj start at mouiuIs uch as 
burns, scratclus In tuo cases 1 ha»e «ecu it appear on the ear apparently 
follovniio up the cwstichiau tulic In one case nuriugitis preceded its 
appearance m the canal and cinclia trom nhich U spread over the face 
The drum subsided rapidU uithout rupture or other caideuccs of otitis 
media iMieii the cnsipctaious inllaiunialion involves the mucous imici 
braiies befure appciirsn„ on the skin it is not readiij ree 0 e,ni 2 cd as such 
hiuJocanlilis — Benign endocarditis is apparciith less common than m 
the milder forms of tonsillitis of the folliculvr tvpe occurring m from 
1 to 2 per cent "septic endoiardilts occasiohallv occurs Phlehilis mn 
occur chieflv in the Icj,® ^ aiigrcnc and ciubolism ere rare 

Jffnijif^i/i« — This mav occur hj extension from a mastoiditis or siiin 
sifia or as part of a scpticciuii Jiifcetioii miv follow lliroiigli the cnlri 
form plate from a «eptie rhinitis Brain abscess is rare 

Uemorrhage — Ivasnl liimorrhage mav occur and rarclj hemorrhage 
from ulceration of the throat Lmstou of the deep vessels in the neck 
has resulted rarclj from cemcal abscess 

Bronchopneiivwnut — This is one of the most serious complications 
espceiallv in voungcr children and the ageJ 1 mppema is apt to follow 
PUuniy mav be primarv orsicondarv to pneumonia 

Pertfomlis — In the Boston epidemic and also in subsequent ones 
an idiopathic peritonitis showing pnn. cultures of streptococcus occurred 
and was iiivariablj fatal 

Osteomijelttis — Osteomyelitis is rare 

kepticemia. — ‘^i.pticeraia with or without definite pvemia is apt to 
be pre ent in the fatal cases 

The frequency of complications as collected from scries of ca«cs 
in the Cambridge epidemic by Darlin,, the Westchester Couutv epidemic 
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Winslow, find in tlio Cliicngo epidemic l>j Cipps nnd Uuia arc sliowTi 
in the following t^blc 


FnE<jOE\c\ or CoiiPUCATtoss 


CompI f»t on 

Cnmbndra 

P C « 

W Ifh tfr 
le Ce 1 

rbi»( 
r rC t 

Cervical Adenitis 


50 

56 

Cervical Ab coss 

4^ 


46 

Peritonsillar Ab^ec«s 

4 > 

12 

2 , 

Otitis Media 

07 

8 

2 

tfastoiditis 

019 



Arthritis non suppuratne 

72 

11 

6 

Endocarditis 

12 

04 

2 

Pericarditis 

0 7 ; 



Myocarditis 

0119 



Laryngitis 

0 94 



Bronchopncumoni i 

2 i 


10 

Fmpvema 

(I of, ! 



Pleurisy ' 

IS 


015 

Menini,iti8 

010 



Phlebitis 

027 



Nephritis 

] 1 


1 3 

Erysipelas 




Relap e 




Peritonitis 

15 



Total number of eases 

527 

00^ 1 

621 


Diagnosis — The diagnosis is ofKn difficult nnd not infroqnenth im 
possible at the first Msit The cliicf points arc (1) n marked toxic re- 
action, such ns feier prostration nud malaise, (2) the character of the 
pseudomembrane and the extent and t\pt of rt.dni.ss, and (3) cervical 
adenitis 

Diphtheria — Diphthern is less npt to show a tcioro constitutional 
reaction and has a much less intense and extensive redness about the mem 
brane m tjpical cases The diphtherinl membrane is more npt to bo raised 
or sbarplv defined, more rtgiilar m outline and typicolK more difficult to 
rejnoM The difficulty of certainly diffexentinting diphtheria in these 
eises and the grave danger of delaying antitoxin treatment in diphtheria 
of this type make it excellent pnctice to administer antitoxin at once 

Scarlet Fever— Sc irlct feier should never lie overlooked in cises 
diagnosed is septic sore throat The presence of a nsli of the scarlatinal 
t-ypc and distribution may always be accepted in cases of septic sore- 
throat as jiistifiing the diagnosis of scarlet fever Differences of opinion 
regarding septic rashes and scarlet fever eruptions cannot be avoided 
until tilt etiology is known A well marked strawberry tongue is strongly 
suggestive III cases of doubt, it is better to isolate as scarlet fever 
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Peritonsillar Abscess — Ptritonsillir al-wess is arbitrarily to bo dis 
tingiiislicd by the liss striking imohimcnt of the superficial lasers the 
infection being deeper m the tixsucs It is probable that peritonsillar 
ahset s IS diu to the same Btrcptocwcus and i« therefore, like follicular 
tonsillitis, one of the tlmical forms of this infection 

Vincent s Angina — This should not cause confusion ns here the nlcero 
membrane la not attended b\ the marked active inflimmation seen in 
septic sore-throat The absence of ln„h feter and coustitiitioml symptoms 
the slower longer course and the presence of the B fusiformis and S 
iinccnti make the difftrintiation cast 

The appeirance of any of the infections noted among the complica 
ttoiis slimild direct attention to tin possibility of the throat as the primary 
focus cten if the patient has faiKd to emphasize the point 

Prognosis — I rocnosis tarns with the etcritt of the loustitiitioiinl 
symptoms and the ettent of the mf) immation Dehrnim or stupor, 
profuse nasal discharge cxtcnine intmlrau® and swelling of the throat 
and induration of the m-ck produce obviously a situation of great danger 
lilt development of piicumimia or sipticopremia is of course of greit 
gravity altlioiie,h nrel' even (he litter recovers The mortalitt fanes 
usually- from 2 to u pi r cent In the Greitcr Boston series it was about 
5 per cent m Chicago d ** per cent The possibihtt of ponoamnt 
(lisahilitt from inrolviment of ears joints heart or rarely kidnet should 
be kept in mind 


T1 E\TMENT 

Specific Treatment — Diroit treatment Las licen attempted by means 
of aiitistriptococcus senim In oiir cases unprovement of mirked drgree 
has rarely followed its use lossihle tarialion in the strains of strep 
fococei may hf such that antibodies for the iltsired strain may he absent 
Animal experuneots while showing the protective power of scnims have 
failed to demonstrate curative effects in well advaneed infections Poly 
yalent senim, if obtainable should be used 93 of possible benefit but it 
IS unsafe to prophesy a cure 

lacanes — \ inoiis nsnits hate been reported from streptococcus 
vaccines Here as in be serum treatment, the stock, vaccine may be of 
different strain from that of the infection Progress of the disease la 
so rapid that it is not probibli that benefits may reasonably be expected 
even from autogenous vaccine therapy 

I<oca\ Treatment — The nnmW oi local applications advocated for 
streptococcus sore throats is legion Aft own CTpenenec dot's not indicate 
benefit from chemical treatment locally In most instances infection 
IS too deep in the tissue for marked local action of bactericides The 
striking benefit from strong silver nitrate solution, applied as advocated 
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bj Wmslo\\, niul lu tlio Chicago epidemic Lj Capps and Davis arc shown 
in the following table 


Frequence of Complications 


C mpl f»tion 

C mh llga 
ic C« t 


Chictto 

Pert e 

Cervical Adenitis 


BS3S 

56 

Cervical Ab cess 



kI^B 

Pentonsihar Ab«c<>* i 

-1., 



Otitis Media 

07 



2fasCoiditis 

OlO 



Arthritis non snppiin»ti\c 

72 

11 


rndocarditis 

13 

04 


Pericarditis 




Myocarditis 

} Olio 



Laryngitis 

1 004 



Broneliopncumonn 

2 


16 

Empyoina 

0-r 



Pleuri y 

15 


015 

Meningitis 

019 



Phlebitis 

on 



Nephritis 

1 1 


3 

Frysipelas 




Relapse 




Peritonitis 

15 



Total number of ci cs 

527 

OOo 1 

601 


Diagnosis — The dngiiosis in often difficult nnil not infreqnonth im 
possible at the first visit Ihe chief points are (1) a marked toxic re- 
action, such as ftver, prostration and milaw (2) tbe cliaratter of the 
pseudoincmbnnt and the extent and t^pe of redness, and (3) cervical 
adenitis 

Diphtheria — Diphthcni is less apt to show a severe constitutional 
reaction and has a much less intense and extensive redness about tbe nicm 
brane in tvpical cases The diphthertil membrane is more apt to bo raised 
or sharply defined, more regular m outline and tjpicalh more difiioult to 
remove The difficiiltv of certainly differentntin^ diphtheria in these 
casts and the grave danger of delating antitoxin treatment m diphtheria 
of this type mike it excellent practice to administer antitoxin at once 

Scarlet Fever — Scarlet fever should never be overlooked m cases 
diagnosed as septic sore-throxt The presence of a rash of the scarlatinal 
type and distribution may always be accepted in cases of septic sorc- 
tliroat as justifviog the diagnosis of scarlet ft,ver Differences of opinion 
regarding septic rashes and scarlet fever eruptions cannot be avoided 
until the etiology i9 known A well marked strawberry tongue is strongly 
suggestive In doubt, it is better to isolate as scarlet fever 
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neck and held, cool gponginj? and alcohol rubs are often coudiicne to the 
patients comfort Is ircotKa should be used onh mIku other means fai’ 
Digitalis or cftffem maj bo used if the circulation is poor Alcohol has 
been of little lalue from our obscnation 

Tho difhciiltj of CTcluding diphtheria in these ciscs cspeciallj at 
the beginning should never be lost siglit of ^^e make it an almost 
constant rule to administer antitoxin to all such eases at once unless 
coniinccd that diphtheria maa be excluded llic sime dosage as for 
diphtheria, of course should In. used Ihcre is a aerj common belief 
that diphtheria antitoxin benefits the strcptocoeciis cases on account of 
the rapid improvement which eften fnllous Vntitoxin however often 
entirclv fails to stop or modif> the disease and it is possible that the 
apparent benefit is coincidental 

Treatment of Complications — This constitutes an important part of 
the problem in these cases 

Certiral Idemfis ifUnftlia — I.,ocal applicutinn of ice eollars or cold 
Compres«cs in the eirly «f i^es ire helpful but beat is usuillj more bene- 
ficial afti r the first three dais That poultices mere ise the probabilitv of 
absec 8 has not seemed to be borne out m our wards but they undoiibtodlv 
liisicn the proceas In the abscuec of spreading incision max be dclaved 
until the nbsec s is wdl localized Incision should be made in tho neck 
folds to avoid scarring 

Otitis lf«fw — Frequent inspection of the drum and prompt thorough 
incision on the appeartnee of biilgin,,, are csseuiisl Both the drv treat 
inent f>v means of sterile dry nicks freqneuth changed and warm irnga 
tions of blaml solutions such as boric acid are used Our experience 
favors the latter 

Moitoidttis — Mastoiditis should bi kept coiistanth in mind lender 
ness and edeini over the mastoid process and bulging of tho canal wall 
usually indicate operation Continued fever especialh if high and aural 
discharge, vrithout other svmptoms may call for careful consideration of 
the mastoid operation 

Sinusitis — Sinusitis often tends toward rapid recovery especially in 
children but operation mav be required InBimecase^ chronic sinusitis 
may result 

Streptococcus Arthnlis — Earlv incisions of joints on the appearance 
of pus are important The he«t results have followed the method of Cotton 
of incision, thorough washing out of the cavity and closure of the wound 
without drainage Immobilization is used for a short period 

Prevention — Milkborm epidemics mav rcadilv be pieveuted bv thor 
ough pasteurization of milk by the holdin^ method The sudden appear 
ance of many cases should su^^est a milk source and data should at once 
be secured on this point All miOc and cream should be boiled at home 
or pasteurized before use even if pasteurization is done at the dairy 
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bj Billme,er in tonsillitis, Las not boon found in the more diffu'o infection 
of streptococcus sore-tLroat, nml often tlio inilamniation is aggravated as 
IS sLown if applicition is unilateral Hydrogen pcroxid as a spray or 
garglo maj aid the disappearance of the membrane and may bo of some 
\ line 

The most valinblc local treatment apparently is boat, applied best 
as an irrigation, in large quantities — from two to three quarts being used 
llie pressure should be as little as possible to reach the affected parts and 
fine nozzles should be aaoided 

II\portoiiic solutions often give relief and the use of a hot bvpcrtonio 
solution of iO per cent glucose is one of the best In small children and 
others wlio will not cooperate, irrigation cannot readily or safely lie u«cd 
Gagging and choking is likel\ to increase the danger of otitis media 
Protective treatment of the mucous membranes by purified petroleum 
oil, such as alboloue, is often helpful and it may be used as a spray to 
the throat and uoso or by dropper 

General Treatment — The factors which aid the patient in developing 
rcaiatnnce to such infection arc not thoroughly known There is some 
clinic il evidence that the following points arc of value 

I resh Ur — Keeping the patient in the open tur "ecins to have distinct 
laluo There is less restlcssucss, more sleep, better color and appoarinco 
and better appetite under this condition Cold, ns in winter, is no contra 
indication, althougli it may make the supervision more difficult 

Sunhght — There is a suggestion that sunlight has a bcnehcial action 
m aiding these patients in the fight against infection The patient should 
be gradually accustomed to the light treatment by short and increasing 
etposure 

Fluids largo fluid intake is indicated In cases which do not 
fake water by mouth it may be given by rectum or subcutaiieoush as a 
5 per cent glucose solution 

Nutrition — It IS vtrv difficult to prevent rapid loss of weigiit, in 
fact rapid loss is apparently not incompitible with nbilitv to conquer the 
infection At present, it seems wise not to overemphasize a caloric or 
protein balance, but if possible to give as near tbis as can be readily done 
The use of sugars and fruit yuiccs is helpful in securing roadilv available 
energy and milk is usuallv best suited as a •’ovirce of protein 

(jleep —To secure sufficient sleep should not be left to chance Friends 
of such patients, on account of the serious condition, restlessness, etc, 
often expect almost constant attention to the patient Treatment of all 
kinds must he planned to allow as much sleep as possible, as often this 
IS more valuable than tlic proecduie'which juterrupts it 

j)j^igs The salicylates may hd of value to rtlieve headache and pain 

Their possible irritating action on the kidney, however, should not be 
forgotten Hypnotics, such as allonal, may help Cold applications to 
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nioasures almost impossible Tlic will known pixiantions to guard against 
tbe dissemination of the no»e and throat secretions arc important Ldiica 
tiou of the indnidtnl to keep all objects which might become infected 
flwai from the month and nose mav aid 

Prevention of rapid spread h> prompt recognition and isolation of 
other acute infections disea es pirticularh of the respiriforc tract, and 
attention to the general hrallh tn a^oid leduecd resistance nnc aid in the 
long mil Penionl of tonsils tspecialh if the scat of periodic mflamma 
tion, 13 indicated Ituinnnizitiou has not >et niched a practical appli 
cation 
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since defects ma\ lia^c occurred m thtir methods llic possilnlitv of 
lee cream bciiip the means of dissemination should he considered ^\ hile 
this should ho sufficient to stop the opukmic, search for the source of 
the focus on tilt farms should he instituted Infections of the udder and 
on the teats of coais, or of tlit thro Us, noses or hands of (he milkers should 
ho imcstigated and these should he excluded from the milk supph The 
di<!co\cr> of mistitis in (he cow ma> require microscopic and cultural 
8tud\ of the milk of each ipiartcr of all the cows The guarding of the 
milk snpplj ba attention to the health of milkers, especially as to acute 
respiratory infections, to cloiuliness in milking, and to sterilization of 
utensils 13 obvious bit not alums possible to secure 

I’reicntion of the endemic form is obnoiish difficult The difficulty 
of clinicil and men of bactcriologicil diagnosis of all the cases, as uell 
as the probable importance and frequency of earners, makes effective 
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measures almost unpossiUc Tbe ncllknomi precintioiis to gsiard against 
the disscinuintioii of flic nose and tliro it atintions are important Liluea 
tion of the individual to keep all objetts which might buomC infected 
awav from the mouth and noao nnj aid 

Prevention of ripid spread h\ prompt recognition and I'whtion of 
other acute infectious disea es particiilarh of the respiratory tnet and 
attention to the general luilth to avoid reduced rcsistanci mav nd in the 
long run Ikcmoial of tonsils cspecialli if the scat of periodic mflimma 
tion is indicated linnniuizition his not vet ixadied a praetienl apph 
cation 
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since dofeefs im\ lm^e occurred in their inctliod^ llio po»8il)ilit% of 
ICC crniii liciiip, the incTiis of dis cminition should Ik. cousidcnd ^\lulc 
tins should Ik. siifilticnt to Hop the epidemic, search for liic source of 
tlic focus on the farms should lie luHituted Infi«cfions of the udder and 
ou the teats of tows, or of the throUs, noscaor luuds of the imlhers should 
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Epipcwic!, i\ the U\mi> ‘^tvtfs 



Bo ton 
Bnltiniore 
ClueaRo 
Bo ton 

Concord N H 

TncKsoniillc 111 

Cortland and Homer 
N 1 

Makefield and Stone- 
ham Mn s 

Atiddlcburv \ t 

Rockville Center 

N ■i 

\\ dstc heater Co 

N 1 

Onlfsvilte is 

Dorchester Ifa s 


IJtt IW Wmslaw Journ Infect Di x TC 

1912 1000 Frol T S 1 ub Ifcnltli Bop u 

410 1012 

1912 jonoo Capps ond Miller Joum Am "Mfsl 

A < Kill l^it^ 19P 

1012 2'‘7 Cones Am Journ Pub llcaltli u 

410 1012 

1913 1000 Mnnn Journ Infect Bis an 4^1 

1013 

ion 34S Capps and Davis Arch Int "Med 

xic Ool 1914 

1914 660 horili \\ lute and Avery Joum 

Infect Dis ai\ 121 1014 

1914 1000 tfor e Ain Joum Pub Hen’th iv 

.»0i. 1914 

1014 Fddc Bull A crinont State Board of 

Health aiv 2 j 1914 
Overton Krumwietli and Jacques 
1914 Bull X \ State Health Dipt is 

230 19U 

J'tl OOrf \\insIow and Hubbsrd Journ In 

feet Di« XMii lOu 1916 

191“ 325 Hrmba and Thompson Journ Am 

"Med Ass Iwiii 1307 1917 
1917 227 Smillic Joum Infect Dis sv 49 

39tT 




XOTE 


INDEX 


Tlcrapeiitie agents appenr in tiUek face tjpe 
Subjects other than ticatmcnt app ar in pw 
All headir-a sr* alphab tucl anl tie niati ' 


as Balneology 
1 aplUlS as \CBOMEGAI.T 
of the Bub heailmES shown 


Abdonunal bandage ®ce Baadige 
ABt>OJIl^^L DisTitTio'! ''cc Uistcntion 
Abdonunal exercises *'ee f'crei a 
Abdominal paracentesis ^ee paracen 
te i 1 

Ad ces* peritonsillar complicating strep 
tococeaa sore throat 8<U 

— pulminary ®11 

artificial pneumothorax in 211 
— pn umonia a 1 801 

— tuberculous tre tment of 618 

ACExiTia cwiTjcat streptococcus sore 

throat ca i ing *70 

Adrenalin anaphjlaetie reaction and ISo 
— ebol ra tol tanc* to I** 

Adrenal n chlond in pneumom *01 
Agar agar » laxatire *8 
toon.TixaTrQ*t blood traflsiu ion an i 
2 7 « 8 

tooiTOXATtO'C »B\cno^ bacillary dyaen 
terjr a 1 3iD 

Kit, MABEATjU'tO or expcrim nt in S 4 
Ala EMBOUsu complicating rdu d pneu 
m thorax eSs 

AumtxiBU eompl eating of d pnthena 
477 

Alcohol in pneiimoii i 
— typb d feser 1 8 
Alcohol! u an 1 pn u 
Alimextabt cAXAL in 


c d therapy 


Alkalies in csstro nteilm 1 d cas 
Alkaline solutions in Asi t c bolera 74n 
AlValvne t eatment <Jt P> '’* * ® * 
Amblyopia foil wing aim mat at on of 
optochin 832 

^XAPHtLACTic BEAcYioit Bee Anaphy 
laxia 

Axaphylachc szxsrnEATioY See Ana 


Akaphylaxis 48 80 

— anaphylactic e ct on 157 

— — pre ut ons against 153 

— an phylact d pleiomena J61 

— t anachylax 14* 

\auc'b n e th ory 160 

— defin tion of 83 

— diphth na a d 470 


Asapiitcaxjb experimental actiTc pro 
luctinn *4 

anaphilacti death 10> 

,, IOj 

anaphytactic reacti n 00 

— — analygi 90 

—. — — blood in 10- 

— . — — • cntral ner o s ssstem 130 141 
_ — — general aimpton 93 

— — animal 93 98 

— — — — local r action 90 
man 9T 

p riph ral eai sation 170 

— — — — pre pntion 1 1 
de ensiti alien hj antig n 

1 I 

— - — aommary 140 141 

— — an phylactoil pheromenii 15 160 
— — amfanaphjlaxis 143 
———do at! n loO 

— - — producti n luO 1 j1 

— ——protection against 150 
a ti «n« 80 

examples 66 

blood and 137 

— mpleme t 131 17 

— — — dtninished coagiiabihty 133 134 

— - — oamoph 1 13U 

— — — leukopena 13 13l< 

— -cardiac system 108 

— — —•anatomical changes 108 109 
1 mo rha^c 10 * 109 

— fu Clio al cl an^ 109 

— — alt rations in rale 113 116 118 

— U iculov ntncular block 109 

no 

— — blood pre sure 117 

— diration 112 113 
• — electrocardiograph atud es 111 

ni 

— — extrasVBtolea 113 

onset lio 

1 olat d heart 118 

— results of experiments 118 119 

circulatory system ext cardiac 119 

— ^blood pres ure 119 12 

alterations 119 1 5 

— causes 13 14 

types !“> 

d agn SIS of 155 157 

— — foreign prot ns 93 

885 




JNDF\ 


887 


miary clironie 


Aneiiu 

— — — tranafu ion m 1 
— iMults T3 

— — pseud leukemia 60 

— — gplenic 63 

— — — benjorrbafce and 63 

— — — genim inj ction in 71 
— — — eplcn ctorav in 71 

— — — transfusion in 71 

— treatment of 03 

— — citrated Wood 87 

— — — administration 67 
araoiint 67 

— — defilrinated blood 6< 

— — — action of 60 

— — — intraveno IS administration 67 

——amount 67 

— — — preraratio 67 

— — metiioas of 69 73 

— — serum normal 6o 
—acton 63 

— — — alou utrati n 6* 
————methods 8 
———methods of oHaininj 63 6't 
—— — properties Cj 
— — — tjpta 63 Qi 
— — tran fua on 69 

— lirect 08 

— — — 1 d reet 68 

— — — ael ctiot f d nor 68 

—teat 09 69 

— v.hola Wood 69 
———intravenous use 69 
t'coscna pulmonarj tuberculosis and 
643 

t"ttniwx la 
— — di tr bution of 437 

— immiiniiation caper mental 438 439 

sc urn 438 

— — — vtweine 438 

— incidnce 437 

— — a mala 437 


scrum 43 1 440 

results 439 

Burg cal 440 

A\Tuat.s Btenxea S c Anthem 
t’TTiA'CApnTLAXis 9cc 4n pjiylasi 
VNriBODlFv m pneumoni 806 807 

810 

Antibody extract in pneumonia 8 0 
Antimony in 1 p o y 69 
t-TriPHYLSCTic A-cTWeea S<« Aoaplj 

Antipnemnococcus serum. Se 
the apy m pneum a 
Antipynn, m nloopngc u„l 50 
Antitetamc serum « e ura 
AKninROMDi’T * e Blood 
Antitoxic unit 418 


Antitoxin botuli m and 4’4 

— diphtheria 46 

nomuniration against 478 

— tetanus 447 4 6 

Antityphoid vaccination See Typhoid 
saccination 

AyifBU in Asiatic ch lera treatment of 
733 

Apiiovia la botulism 4 7 
tppEMiteme chronic <5 

diet <5 

aorgery 269 

Arsphcnamin technic of admin stration 
» 263 

tBTiixms acute 173 
focal infection causing li3 

— chroD c 1)3 

— — autogenous vaccine in 181 

— — foeat infection caus ng 173 

— tonipbeati g gonoiThe 664 

— c mplicatin- streptococcus sore throat 
173 

Artifiaal pneumothorax Bee Pneumo 
th ax induced 
teiATic caoLUA. See Choi ra 
Aspiration, in empyema 8 6 
AarnEXta corr ctivs exercises in 91 
Atoxic coxstitatiox See Constipation 
Atropiit in tetanus 4 7 

— »ho p gccu^b 80a 
Aunscopea in mcii on of ear 07 
Autoganoua vaccine 9ee tsLecine 
AuToixocbUTiox tntosT in tubercu 

ioei 543 

Acto-|XIoxicatiox liver in 186 

CaciuAbt nrseXTEST agglutination re 
a tion 390 

— b eillua 386 

Flexner 3So 38 

tevm ual dysentery 387 

Shiga 386 387 

— car ra 3D0 

— eh llren and 308 

— — oinplic tio ■ 393 

daguoeis 309 

Incie ologica! 308 

’Clntcal 509 

diet 404 

— Ew ss milk 404 

— — p parati n 401 

—e age 40 

incidence of Flexner b cillus infec 

tion 399 
— — qqset 397 

prognoBie of 406 

1 "pr phjlax » of 406 

; pathog nes s of 399 

— pathologj of 400 

refe en es 407 

I —retap e« 398 
I — — avrnptoms of 397 

j 1 raiment of 400 

, — — blood transfus on 403 



886 


INDLX 


Ax^piiylaMS experimental gnstro-intes 
tinal fi\8teiit 1 S 
hemorrhage 129 130 

— inertascd jeristaUis 129 

vomiting 129 

glandular ejgtcm 131 

aJrenaIg ni 

kidnej 131 

nccrosu 131 

liver 131 1J2 

incubation 00 

duration 00 

intoYi ation 01 

dosage 92 

— amount 02 

— method of administratiun 0 - 

foreign j rotein 93 

intovicnling suli tancea 03 

eensituin^ suhstaneea 03 

— — — svmptomv of 01 02 
local 133 

auto inoculation 133 139 

examples 133 

Ivmph 138 

increase 130 

— inooaguhhilitj 130 

muscle PO 

smooth 120 128 

ins I-? 

fcirotum 12( 

— — — —tetanic contraction 12« 

— — — — — duration 127 

uterus l_u P? 

striated PS 

nervous system 130 137 

non specilic reactions 8J 90 

resniratorv svstem an I 33 100 

flings 10 101 100 

stenosis of bronci lol a 9i 

— — sensitisation SO 

— — — dosage for animals SC 87 

— foreign protein 80 

— — — methods of 87 

sensiti/ing substances So 80 

— eff ct of h at 89 

specllicitj 88 89 

stabilitj of 89 

— — subacute 100 
Jungs lOii 

pitliolo„iciil changes 10b 107 

temperature chan„ s 137 138 

— food idiosyncrasies 14( 

general considerations 80 

— hav fever and 147 

— history of 81 I 

horse serum and 03 | 

intraspinal injections 14 

reactions following Ilf* 147 , 

sertun disease 145 I 

gastrointestinal disturbances 14 I 

fe piratory disturbances 14« | 

— local 13S I 

— manifestations of 111 

serum li ca*® Pi I 

—symptoms IP I 


Anaphtlaxio manifestations of serum 
disetse symptoms edema 143 

fever 142 

glandular enlargement 112 

— joint symptoms 142 

— leukopenia 142 

— — — — skin eruptions 142 

— {masire 147 
——duration of 148 

— — proluclion of 147 113 

— references IfOliO 
— reinjection* 143 
effect of 143 144 

— serum disease 144 
— — d) age 144 

— — rdlc of serum 144 

— — svmptoms of 0 OS 

— svmptoms of B_ 

—— treatment of 15> 

— therapeutic sera ]u3 
— — in lirations for 1S3 

— — injections of li.3 

— — — intraspinal 1 j4 

— — — — Hercdkas niethol 154 15.> 

— Intravenous li.3 

———subcutaneous 1 4 

— — meningitis find 151 

— — jvrerouJjons id uai* J.>3 JSi 

— theories of 159 

— — \auglians theirv IflO 
v>er of o local infection 

aplastic 2.1 

— — Wood transfusion in 2 1 

— Itnntis disease CO 

— chlorosis CO 

— clavsiCcation of 69 CO 
——primary CO 
——secondary CO 

— Hodgkin a iliseaac TO 
I — leukemia CO 71 

——types of CO 

— pernicious CO 

Hood transfiisi n in 2'’! 

— — hemorrhage and 6J 

— primary idiopathic 00 cO 
——chlorosis bO 

— treatment of CO 

leukemia CO 

— — — pathology of 71 

— — — aerum injections in 71 

— avmptoma of 71 

— — penieious 00 

—diagnosis 09 

— hemorrfage in 70 

— — — — treatment 70 71 
— — pathology of CO 

— treatment of 0 

— — — —results 70 

— pulmonary tuberculosis and 640 

— treatment of 040 
—references 79 <9 
— secondary 71 

—acute following 1 emorrliage 71 <2 
— — transfuaiou in 72 

— — chronic 7- 



ijn)E\ 


887 


\\EUJA secondary chrome eauece ot 

— — — transfusion »n 7 
re uUs 1 3 

— — pseui leukemia TO 

— — splenic C3 

hcmorrhag and 63 

— — — serum injections in <1 

— — — eplen etom^ in 71 
—transfusion in il 

— treatment of 63 

— — citrateil blood 67 

— adaiimatration 67 

araoint 67 

— — (lefibnnited blwd 66 

— — -action of (i6 

— — — intraienois administration 67 

— — — — amount 67 

— — — preparation C 
— — methola of 60 73 

— — leruni normal 0 
———action 65 

— — — administrati n 8 
————methods f 
———methods of obtain ns 65 64 
—— — prop ti s Oi 
——type 636 
— — tran fusion 08 
———direct 68 

■ — 1 direct CS 

——selection of d nor 

— — t ts 68 60 

— — nhole M od 68 

— — — latra enoiis use 68 
ttORCXlA pulmonary tiitierculosia and 
643 

't>otES(u ID pneumonia <8 788 
S-s-niBAT 1 cMus 437 
— — distributiin of 437 

— immuniiaton experimental 438 439 

— — —serum 438 

cem 438 


man 437 

— infection moles of 437 

— prophylaxi of 437 

— tr tm nt of 

serum 439 440 

■ r ults 419 

su gical 440 

Axthbax mciLLts 8 e Anthrax 
\NTiAXapnii,ssis iee Anaphylaxis 
AxTiBODtes in n eumonia 8«Hi 807 
819 

Antibody extract n pneiwuoni 8 0 
Antimony Ip j 69 
AxtiPiixLAcnc AVciGExs 8< Anaphy 

Antipneumococcus serum- *^ee Serum 
therapy in pneum ni 
Antipynn n «h op ng coU"! 60 
Antitetamc serum 8ee S rum 
AxTiinaoiiBiN See Blood 


Ant tc 


: 448 


Afltituxin botulism and 4 4 

— diphtheria 46 

— ■ — immunisation again t 478 

— tetanos 447 4 6 

Antityphoid vaccination f>ee Typhoid 
X atnnatuni 

AxLBis in As ati cholera treatment of 
733 

Apiioxit in b tulism 4 7 
Aypexpicme cl ronic “> 5 

diet ^ 

aurgerv 09 

Arsphenamin teci me of administration 
^0 20J 

AsTllUTie acute 173 

— — focal infect on causing 173 
—chrome 173 

— — autogen ua vac me in 181 

— f cat infection caus b" 173 

— — serum in 181 

— fompticat ng gonorrhea 864 

— compl eating streptococcus sore throat 
173 

Artificial pneumothorax. Bee Pneumo 
thorax induced 
Asiatic cuoiers ^ee Ch 1 ra 
Aspiration, in etopyems 8 6 
AsTllbxiA corrective exerc see in **$1 
Atoxic coxstipitiox 8ei Con t pation 
Alropin in lets us 45? 

— whooping c iieh SOS 
Aunscopes in inci ion of ear "OT 
Autogenous vtccine hee \ aecine 
AiTO-ixocuLATtox THEOBT la tubsrcu 

I s s 643 

AwTOlxTOVieiTiOX liver in 186 

tlxctU-AST PTSEAiERY sgglul nation re 
action 390 

— taeill s 386 

Fleuie 336 38 1 

— — — term nal dysentery 3Si 
SI ga 386 387 

— carvers 390 

— cl Wren and 308 
— — compliesti s 398 
d agnos a 398 

— h ct lological 308 

clnial 398 

di t 404 

E «ei B milk 404 

— — p ep ration 404 

ga'age 40 

— — "*399” * bacillus I fee 

OB et 397 

progn sis of 406 

piophylaxi of 408 

pathogen sis of 399 

— — pathot gy of 400 

refere ces 407 

relapse 398 

ymptems of 397 

— ■ — treatment of 400 

— “Wood translusion 403 



IXDLX 


bSG 

Anapiiylams experimental (.nstro-intes 
tinal »\Btem 1 S 

— liemorrhage 12') 130 

— increaeJ jKTistalais I"*® 

'omiting P9 

— — glandular i‘\8teni 131 

adrenals 131 

kilnij 131 

— nicroRis 131 

luer 131 13i 

incubation 1)0 

duration 90 

intoxicntun 91 

— — — dosage 9_ 

— •— — amount J2 

— method or A Iminiatralion 9- 

— /rreign protein 03 

— — —intoxicating mibstuncea 93 

— —-Bcnsituing substances 03 

— sjTliptoroa of 91 0_ 

— — local 13S 

auto inoculation 138 139 

example 138 

— — hmpli 133 

increase 130 

incoagulability 130 

mustle 120 

smooth 1-0 P8 

ins P7 

— — scrotum 127 

— — tetanic contraction 127 

— duration 12t 

iifcnn 120 127 

— — — striated 123 

ncDOUs system 130 137 

non speciAe nactions 89 90 

respiratory system nnl 99 100 

lungs ID- 104 101 

— stenosis of 1 ronchiolts 9* 

— — Kcnsitization 6b 

dosage for animals bO 87 

— — — foreign protein 89 

— — — metlioiN of 87 

— — sensitizing substances 80 SO 

— — — effect of heat 89 

specilieity 89 89 

— — — stability of 89 

subacute 100 

lungs 100 

— pathological changes 100 lOt 

temp rnture change 137 138 

— food Idiosyncrasies 147 

— general considerations 80 

— hay feier and 147 

— history of 81 

1 ors serum and 03 

intraspmal injections 145 

—reactions following 140 147 

— serum disease 14a j 

gastrointestinal disturlutnces 14a 

respiratory disturbances 14 

-local 133 

— manifestations of 141 

serum disease 141 

—symptoms 142 


An xriiTLAXts manifestations of serum 
(lissase symptoms edema 143 

{e\tT 14- 

glandular enlargement 142 

— — — — joint symptoms 14- 
— —— — leukopenia 142 

— ———skin eruptions 142 

— pa sue 147 
——duration of 148 
production of 147 148 

— reftrencis ItOliO 
— reinjections 143 
effect of 141 144 

— serum di case 144 
—do age 144 
rAlo of serum 144 

— — itmptoms of 9 98 

— stniptoms of 82 
——treatment of 15o 

— Ikorapiutic sira 153 

— —indications for 153 

——injections of la3 
intraspinnl la4 

— — —— nerelkaa method 154 15o 

— — — Intravenous Ja1 ' 

— — — siibcutanceiis 1 4 

ineningilis and Ja4 

— — prccautitns m use lo3 lo4 

— thciriM of 159 

— — Vaugliaiis tlic ry 160 
Ve ttUo local Infection 
\NrMiA aplastic 2.1 

bliod transfusion in 221 

— Itinti » disease 60 
—chlorosis CO 

— classiflcation of o9 CO 

— — prlmarr CO 
— — #e ondnry 60 

— Hodgkins disease GO 

— leukemia CO 71 

— — types of CO 
I — pvrnicioMs CO 

I ——Wool transfusi m in 2-1 
I — — hem rrliagc and Cl 
I — primiry Idiopathic 00 69 

— — chlorosis C9 

I treatment of CO 

— — Kukcmia 00 

pvthology of 71 

— — — scrum injections in 71 
symptoms of 71 

— — p rnicious GO 
— — — diagnosis CO 
-——liemorrhage In f) 
————treatment 70 71 

— - -pntlology of 69 

treatment of fO 

— results lO 

— piilinoiiiry tuberculosis an 1 640 

treatment of 040 

—references 78 79 

— secoodery 71 

——acute f llowing 1 eniorrliagc 71 72 
———transfusion in 7® 

chronic 72 



TKBEX 


889 


Blood. consUturnts of cnlciiim 5i 
nbnnogen 57 

— — piotbroml n 5 1 
— — thromboplagtia 5C 

— defibrinated 08 
— — anemia and 60 

— — hemorrhagic discasea and 06 

— lahole 08 

— — anemia and 03 

hemorrhagic diaea es anl C3 

r toon aiA’VGEs in etiolera 7 7 735 

— atreptococcua are throat 8 o 
llLOOD cCLTUBES in fnetinonia 819 
Btoon msuaca blu d tranafusion in 2 0 
Blood donors Sre DIood tran fusion 
BzooD CROVFs Ere Blood transfusioi 
Bloodletting -04 

— drr cupping 2ot 

— leeching 

— veneacction 2 4 

— — indications "54 

— »et euppin'’ -o 
niooi>-PtATU.eTs 8ee Blood 

Blood racsaiTaE in anapl yUcti reaction 
117 119 

— 6a atie cholera <37 741 

— liemorjla-e f t\phod 1 ver 331 

— pn uraonia 703 704 

Blood trinsfuaion, amount of "oO 1 

— — adulta "50 1 

— — an in a "aO "ol 

——calculation 2 1 

——children 

— — lemorrhage 250 

— anemia 63 63 
— — aplaatie "-1 

— — cl rone * condary 7 73 
pe n cioiu 70 " 1 

— — primary id op 111 69 73 

— laciFltry dy nterv 403 
—31 li gr up " 4 " 3 
d termm t on of 2 9‘»tl 

— chlo i» and 69 

— coa'^uUli n pretention of 38 

— contra ind aUon 2 3 

ag„luUnat n "8 

m unt of btool '/• thdrawn ®4 

0 

choic °34 37 

hcmoljBia "728 

is< o lutination groups 2 4 

— duodenal ilcer and 76 

— e se tial h matur a nd 75 

— hemophilia and 73 

— hemor h ge "1 

duod al ul "17 



postpartum "17 

ruptu ed rtopic p e"Tiancy 217 

typh> d ulce 33- 


Blood transfusion hemorrhagic 
and 63 60 

lemophitia 218 210 

me! na neonatorum 19 

purpura limmorrha ica 21J 

— — purpura eecondarj 2 0 

— indications 15 

— Infections and 2 3 

— jau dice and iT 

— leukemia and ""1 

aente 2 I 

chr me 2 1 

— metlinda of 37 

aodium c trate 238 

administration 240 "42 


— ad a 


47 


apparatus 

— di advantages 47 

— — — indicationa "49 
— — — t-chaic 39 240 
——Ingera method 244 

apparatus 44 "47 

— pijtion f dono "4 

— — — po tion of patient 46 

— morphus msc to us neonatorum and 74 

— p I onmc " 

— react! n in "4< "43 

— r fe nee " " 

— sltock and 215 

— — in lication lli 

— u gery nd 218 

— tet# 8231 

— — precaut on i 23 

— toxemias and " - 

— — lentol poi no 2’- 

— — earb n mon xij poisoning " 

— — dabet ecdosis 

— — p gnancT 2 

— ahole blood *44 

Blood transfusion tests Ece Blood 


BuTtUXM 4>l 

— anttoxra 4"1 433 

— B tulinus to n 4 3 

de tract no heat 4 3 4 4 43o 

— Cl trid 1 1 botul num 4 1 4 _ 
distribution of 434 

— «on» lesccnce 4 0 

— ure of 4 C 
— deGn tion of 4 1 

— diagn 18 of 4 9 431 
d (Terent al 4J0 

— di tr butio s as nal 4 ^ 

— durat on of 421 

— etwilii«^ of 4- 

— ncidence 4 1 

— inirt 1 tj of 4 9 

— patf lo„> t 4"6 

— pripbrlaxls ^434 

— references 43 438 

— sonre s f ofect on 4"4 
— -animal foods 4 4 4-5 



8SS 


INDE\ 


D\cilhrt dt evtery cJuldrcn and 
treatment of general care 401 

— — - — intraperitoncal injections 401 
technic 401 

— — — intraienoua injections 402 
dextrose 403 

— — — — prepnratioJ 403 

— -- — — sodium bicarbonate 403 
technic 403 

nasal drip method 401 

technic 402 

specific 400 

— sul iiitnneoua injections 402 

BjmptQiiiatic 400 401 

— complications of 393 
bicUremia 3SS 

inesinterie Ijinph node enlarge 

ment 398 

— diagnosis of 300 301 

— derinition of 39d 

— endemic outbreaks of 339 

— — 111 as a earner 3bJ> 

— epi leinies of 3S3 380 

— — sources of infection 3S0 
lo,il 3«o 

water 3S3 

— etiologj of 3S0 387 

— forms f 8*0 

— — endemic 380 

— — epidemic 390 

— pathology of 387 388 

— proplitlaxis of 333 

— treatnient of 391 

— — acute stage 303 
-diet 3J4 

— — — drugs 30 j 
— — cnlotncl 30^ 

— — — — castor oil 30 

— — mni.nesiuin sulphate 305 

general care 390 

— water 30j 

— — chronic stage 70(1 
diet 307 

— irrigations 300 

— — — surgery 300 
endemic form 303 

— p Ijsalint xacelne 303 

— — serum 391 

vaccmati in 392 

autogenous \accines 39-, 

preparation 302 

IIacill'us AEi«u\ci E ill hact rial food In 
/eetions 411 413 

Bacillus acidophilus m intc tmal flora 
’()0 

JaetK acid therany 189 

Bacillus bulgancus In Intestinal flora -CO 

— lactic acid therapy 183 

BiOLi-Ua COLI COMMUNIS Sec Colon 

liacillus infections ... 

B^citLUs rNTEtuTiwa m bacterial £<od 

infections 410 , , 

<!f^ gUo Colon bacillus InfccUons 

E,c.no> mptouli”" >" *"■* 

therapy 180 


Baaixus LCPRf <?ee Leprosy 
04C1ILI.S pvratyphosus in bacterial 
food infections 411 4I‘> 

BaciLLts BUiPFSTirER in bacterial food 
infections 411 413 
nacirxvs tllabense. ‘fre Tularemia 
I)\ciLU.8 TVPiiosus See Typhoid feier 
BvcTESCMtA in bacillary dysentery 388 

— pneumonia 810 
——serum therapy in 819 
Vactekia efftet of light on (3(33 €(St 
Bactfsial food infections See lood 

infections. 

Bactfrial Food intoxication See 
Ilotulism 

Bacterial substitut on therapy 183 

— alinMfltary canal 183 

flora of 184 19.1 

— — -effect of diet 18o 
— — lactose 187 

— — starche* nnd 183 

— Jaelle «riJ bnciffn implantation 389 
— — Baciilus acidophilus 189 

— Beeiilus bifidu J90 

— — iMicteria proIucinL loctic aciJ 
189 

by diet 188 

— lactic acid therapy 183 
— — Uaciliiis bulgaricus 183 
— hislorv of 183 

— loctosc 187 

— — MetfhnllvolT theory 1S3 
— — principita of 180 187 

— results of 194 IJO 101 

— references ID- 193 
Bacterial vaccines ^re Xaecines 
Bactfriaria colon laciltns in 470 
Bandage abdominal m Msccroptosis 

291 J3 

lUNTI n DISK Vrg go 
Baths in pneumonia 781 

— lyph il Icier See Hydrotherapy 
Belladonna in ga tr enteroiogy uS3 
BrAZOi POI80NIM See toi oning 
Beraneck s tuberculin in tuherciifosis 

oOO 

Besredka a bile vaccine m typliold pro 
philRAis 3i4 

Besredka 8 method m a|m!n! tralion of 
therapeutic s ra l.,4 1.. 

Bilaterai, empvema ‘fee Impyema 
RiLiiABZiosts hemiirlia-e in (>- 
Biliary drainage 303 39-1 
Bismuth in gnstro enterolo'’y '*00 
Blindness following administration of 
oploAl 10 834 83 

Bl<»d ananhy luetic reaction and 133 

m 

—blool platelets 68 
—curated 57 
— — anetnia and 67 
— — beraorrhigic diseases and 07 

— coagulation of uO 

— constituents of 67 
— — antitl rombin 6S 



INDh\ 


801 


CuoLtRA Jreatment of strum exjerimen 
tal results 744 

mcrtalitv anl .44 74 

—-preparation 743 

Solium b carbonate 730 .40 

stages of 7'’7 

— collapse 1 

U hn 733 

sal ne aolution 730 

— intraven us inject on 731 

re tal administration 731 

— symptom 731 

first < 7 3 

— — — premonitory 7 . 729 

reaction .4 

drug* 74 

— sal ne encmata 74"* 

svmptomatic 72 

uremia 73J 73 j 


CnOLEKA CABRIEBa 749 
CiroLERt Toxi'c 3ee Cholera 
CwcrutToav DisTtsBtices la typh it 
f 33 

ClBCULATOKY 8T8TSU eff et ot helio 
tlerapy on OOo 
ClRRtiOiis h patie 6. 

hemorrhage aw c ated »it6 «_ 
CiBSnoeia TEtTRiciLi lemorrhagem 6 
Citrated blood Bte BIo>i 
Climate as a factor in h«l otherapy 66S 

— m t atment of tubereulo i 57o S77 
CL08TiirDi7M EOTiLiti.ir in bacterial food 

intoxication 4 1 
CoLtTis diet in ‘*76 

— mucous C3 

— — treatment of 263 

~tren intestinal Ia\ gt in 299 391 

— nice atire a soc ated iti hemorrb e 
6 

Colloidal gold reaction, 3i 

toLOx BAciLLts 6 e Ifacillus col com 


CoLOx BACTLLta ixrECTJOXx Bseiltus eoll 
commun 365 
— — awoiut nation of 367 

-bacteriuria and 370 

cultu 1 cl aract sties 3o8 

cystitis and 370 

diffe t ation f om 366 

Tac llus ent rif d e 366 

— Bacillu proteua 3t3 

Bacillus typli sis 388 

iis oie y of 05 

d stribut on of 30 

path „eni ity of 305 

p tonitia and 371 

tr ns of 379 

toxicitj 379 

-urina y tract 369 

tolerance by 369 

^vaccin 380 

treatn ent of infected wonnle 

ano 330 


Cow*^ mciLLts ixrrcTiONs B coli com 
mnni virulence of Sb9 

causa 3<i9 

— Baeillae ententidis 363 

— Bacillus proteua 3o8 

— bacteriology S6S 363 

— cystitis and 3 1 377 

— differential diaenos s 376 
— IteDito urinary tract 371 

evstitia 371 

treatment of 377 

m rcuroelirome 377 

— sil er p parations 378 

,4cc n 377 

disai^ 377 

psehti 373 

— acute stage 374 

— duration 374 

— — Bvmptomg 374 

— — — m de of mf ction 373 

— — — pred po mg factors 373 

— pre^Tiaticy and 375 

treat ent 3.8 

alkaline 378 

drainage 379 379 

— ——nitrate of siher inetillationi 
3i8 

— ——raceme 3.8 

pr gtiancy 378 379 

— — urethrts 371 

— pyelitis and 372 3.9 

— ref ences 380 38. 

— arethnti and 3.1 

— vecein t 3$f* 

——administration of 380 

intramuscular 380 

— — Bubcut neou 380 
-wounds infected 380 
——treatment of 380 

— — — vaccinea 380 
foxsTlTAtlOX atonic “76 

— — dietary t eatment .76 

— •'Jb treatment 276 

— b tul sm and 4 8 

— c rrectire e ercis » in 281 

— diet m ” 6 

— lactic acid therapy in 191 

— pulmonary tuberculos s and 644 

— reel 1 inj ctlona of liqu d petrolatum 

— spastic 1 7 
diet in ‘*71 

— tre tment of 264 

CoNSTiTOTioxAi. DlssasES blood transfu 

ConxEA a rp g nous u1 er of 836 

et ol b7 of 830 

p thol gy of 836 

— — treatai t of 836 

antipneum coccus aerum 8 6 837 

— — —results 837 
— — — —vaccine anl 837 

^toch n 837 

— — — — local appl cation 837 
Cotreotive exercises 8 e ^ercises 



890 


ixDr\ 


BoTCLisu f«ourc«B of mfeclion T»g«table 
foods 434 4-> 

— sympfomatofo^j 427 

aphonia 4 7 

constipation 4’8 

development of 430 

diaturbancea of vision 427 

muscular ueaWness 428 

onset 427 

— treatment of 431 

antitoxin 433 

diet 432 

drugs 432 

— — enemata 432 

— - — gastric lavage 432 

— —vest 431 432 

water 432 

ilurphy dnp 432 

— — — retention enemata 43** 

Boniuxca tomv 4'>3 

Bougies in esophageal stricture 300 
nR.VDTC\RDiA following piieumonia 09 
Brand bath »n typhoid fever 3'»8 33l 
Bttffnuform 'w 

llBavciims ID pulnionart tuberculosis 
(•47 

— tvphoid fsver 330 
BRoxcnopxccatoNtA diphtheria comph 

eatsd by 477 

— nxygi n in 787 

— pneumococcus m <64 

— streptococcus sore throat coinpUcaled 
Ij 877 

— whoopin cough complicated bv C07 

— 5ee aiio Pneumonia 
DiiOxcnoRBUGA following pneumonia 

890 , 

BiTBOXie PLAQDE 9ee Plague ! 

HUBSiTis in gonococcus infection 8C7 i 


Caffein, in pneumonia 784 700 
CvLCSUU •'re Dlood 
Calomel in bacillary dvsenterv 39j 
Camphor m pn umonia 784 «9_ 

CvBBOV uoxoxiD POI80XIXO See Poiaoo 
ing 

CABCilfOMA esophageal 200 

— — lavage in ^90 

— gastric »70 
surgery in 270 

Cardiac coubcicvtioxs m gonoeoocus m 
fection 803 

Card! VO ststem in anaphjlactic reaction 
103 119 

Carious teeth focal infection resullmg 
from 178 

Carminatives m gastroenterology 2^9 
Castor oil as a cathartic 2oS 

bacillary dysentery 39o 

Cathartics 258 . 

bacterial food infections and 417 

Catheter i demeure ^«8 Drainage con 
tinuous 

Chaulmoogra od in leprosy 69_ 
Chemoserology Bee Immunvtv 


Chemotherapy 4(’ 

■— ineunionia and 802 831 83G 
—ulcus scrpeus cornea 837 
CnETXE Stokes bespiratiov in botulism 
4>!> 

Chin cxiLGii See M hooping cou^h 
Chloretone m tetanus 4a7 463 
GuiAHtosis tvestnunt of bO 
Cholagogues 2oS 
CiiotxcTSTiTH acute 303 

• typhoid fever complicated by 303 

———gall bladd r drainage 303 

— focal infection and 178 

— typhoid fever and 310 
CiioiELiTiilvsis Burgiry m 2CS 
CnoLEBA Wooil changes 7_3 I'll 

— epidemics of «o2 

— — vaccination and |5_ 

— immune sera 7‘’4 

— — immuoiiing properties of 724 
— — — experimentnl results i 4 ~6 
——preparation of 72o 

— raoriaiity 721 i32 744 74i 
— UaxAvy. tveatwewt and 3S.. 

— — kaoIiD and saline treatment 73^ 
——saline treatment and 73 

— prophylaxis of 748 

genersl 1 48 760 

— — epecific 750 

— — — inoeiilstun 750 

—vaccination 760 

— — — — epvdemics and 7i>2 

— — resulte 751 i»_ 

_^^_types of vacciiKs luO 7vl 

— references 7./3 
— epirtilum 

— —pathological effects of <23 i^4 

— stages of 72. 7-0 74' 

coliansc 731 

first 7 7 7 8 

— — premonitory 72. i-J 

— — reaction 742 

— svmploms of .23 
— —anuria i'3 
— — uremia i23 

— toxin 7 723 

— transmission of 749 

— — carriers 74J 

sources of infection i4S .49 

— treatment of .-9 
——anuria .33 .34 
diet .43 


drugs 7-9 

Uolin 720 73- 733 

permanganate of potash 7‘’9 

Milne solution 741 

intravenous injection 741 

— — amount .41 

— — — — composition 738 739 

— — — indications 7Jo 
— — — — tcehnic 737 733 
— — — temperature 741 
——serum 743 

elinical results 743 <48 

dosage 744 747 



INDEX 


893 


DiPHTiieniA trmfment of antit xm anj 
ph\Iaxi9 470 

— — — intraienous nj ttione 4fl 
_ — — — doBa? 407 4*’'' 

— adults 40'^ 469 

chillrcn 4b'» 4G9 

— — — — — inlants 469 

— — — — effect of 4r7 
teUi 467 

— Bubcutaneo s inj ctions 463 

— — — — dosage 470 

— — — ad lit 4 0 

— — — — — cliildren 4(0 

— — — — — infant* 470 
R eral 4(6 

local 471 

— tTp(?s of 460 

Diphtheria antitoxin, Dipl theria 

DiPilTliEslA ciRXtcBs Bft Diphtleria 

DiPLococtts p>n.iioiir ’!« P eniao 
coccus 

DISTE^Tt(l'f AnnoMifiL in pneumon a 
76 

Donon in 1 loo I tranBfus on 2 4 .J4 
Drainage continuous >n thrt le pjelii a 
9(9 

Data u>io<yN(Bviic8 aa anapb>Uctoi<l 
pfienoia na 199 

Drugs adminlttration of ^ee Medics 
tion 

— gaitroent«rolo’’y and * 91 

— 1 morrha e f pulm narj tuberculosis 
and 699 641 

— pneutnonia a d 77 (S 

— ii tierculoiia and 61J 

Duodenal feeding S t Oastr ent rolo > 
Duodena! lavage ‘'ee Lasa^ 

Duodenal tube 256 
UtoorstL t;i.ceB Set Cicer 
DtootniTis csTsnauAt. t ansmteatmal 
Ia>a"e in 300 

Disotebt hemorrba e and 6 

— termi 1 397 

— — Flcsner bacillus 387 

Dtspnea II pulm nary tuberculin s 
treatment of 64 


Eab incision f ’07 
Fdejia pulmonary 78( 

complicati g pneumonia 79( 

— 8 rum li as and 143 
Education imp rtance of m pyclotb 
apj 8 9 

EffUSIOT PtEUBIL 847 

induced pneumoll orae and 660 

pulmonarj tut rculoe and 647 

Effisioxs effect of he! tJerapv on 67- 
EhKLJCH 8 BIDECnAIV THrjBT 49 40 
Einhom a technic in duod al feedu)" 
2(J 

Eiweiss milk, in baciU ry djse iery 404 
fLBOW tub rculosis of t eat ent of 6 t> 
Electrotherapy in p ych tlie spy o 
Lmbousu plljioxart follow g pnea 


Emetics in bacterial food infections 417 
&netifl * 1 

hsiprCUA actinomicosi and 98’ 

— — Ireatioent of 80 

— b literal 8bl 

— complicating pneumonia 800 

— deSmtioa of bo 

— ineiden e tn l) S 4rniv 850 8 7 

— mortality in U S 4rmj So( 

— proenos of 85 

— pulm nan tulerculo* and 047 
treatme t of 64 ‘•ul 

— r ferencee 66 

— treslnent of 8oi> 

— — aspirati n 6 6 6 7 

rhildr a and 861 

Dak o s I ti n BoS 

ir gatKHi 8oJ 

— — — a ilcDti 810 
not ition eoO 

— — il re ctio 8 9 
f u” bOl 

— — — bilateral 8bl 

— — — empvemi necee itafu 661 
— — — encape Jlate i 86’ 

— — . th ra ent is 6 

— — til raeotomy S 

— — — teebn e 8 8 
Pupyxiii NtAbs iTAns SCI 
pNpKABDrrt nlith omi- n eveets I 68 

— compleati g streptocuccu s re throat 
877 

— loeil infKtion causing 179 

— f llos ng pncun onia 799 

— a pi c pi mia nd luO 

— streplocoecal ISO 

»uto en os \accln i 180 

— ^trepto o cua viridans csub n^ 175 
FxDOtoytts 691 

Enemata in b cte lal f d infection 4U 

— b lull m 43 

FxTEHrns t-icEKsme hemorrla^e in 

EpididTmitis coIo lac II la in 7 
Fpistixis Uemor la-'ic d sea and 63 

— typhoid (e»e and 340 

Erysipelas e mpl at ng sfreptoc ecu 
o e tiroat 6 ( 

Esenn >» tetanus 4 7 
Esophageal lavage fee Lara, 
LsoriiAOEAi, epssai S e ^pasm 
E OFnsGEAL STBicrtBE fife Stricture 
E opbACls 8TBT08IS OF Sc ‘'tr cture 
Ethylhydrocupreia t Optocb n 
FLerAciiLix xu*E on tkcctiox fcchnic of 
removal 0 

Exercise n tuberculo 54 545 549 

b 0 631 

Exercises abdominal 283 290 

— CO active 281 

— —asthenia 1 091 

oust pat on anl SI 

— ~e* * t' tmal d e a* s and -80 

F voTOSivs 53 1 



89i 


i^Dr\ 


Corsets in v;<ceroptosj« 2'^3 
ConvzK in jiulmonarv tuberculosis treat 
ment of * 4( 

CotOK in pulminarj tuberculosis C3»03S 
Countenrntation 2 j3 

— continuous bntli for burns 2 j4 

— lijperemia aetuc Sit 

— linsee<l poultice 2a3 

— mustard bath 2 >3 

— mustard pla ter 2)1 

— mustard ]>ouItiee ®a3 

— stupes 2o3 

Creosotal, Sre Cnoaote enrbonafe 7S4 
Creosote carbonate in pneumonia <64 
tROLP MEMRRWODS 'ifC I>ipl>thnU 
larynjteal 

Crumps method of dilatation in eaoplia 
geal stricture 3(l( 10S 
Cupping m eounterirntati n 2d4 2 
CysTiTia colon bdeilluH in 3<01i_ 377 


Dkctylitis tuberculous luliotherapy in 
fi77 

Dakins solution, in empyema 6d3 
Defibnnated blood '^ee llliad 
Dfurium in pneumonia i7i 
Denbys bouillon lUtrate in tuberculosis 


Ilrvcitre licmorrhagc in C- 
Dextrose miections m bacillary dyseo 
ter> 403 

DiABrres a\d f\gimom« 7) 

Diarrhea in bacterial fool uijeclions 
410 418 

— pulmonary tuliereulosis 044 

— typhoid fe>er 317 
Diast se 2o7 

Diet in Asiatic cholera <43 

— lAcillary d> enterj 394 404 

— chronic appendicitie 2(5 

— colitis _<« 

— constipation 276 
atonic 2(0 

— gaJlWadder disease 2 5 

— gastric ulcer 271 

— gastritis 2(4 

— gastrointestinal diseases 271 

— gastrointestinal di orders of pulmo 
nary tuferculosis 642 

— pneumonia 77( 

— protein putrefaction 2(7 

— tuberculosis ./4‘) Ssr 560 672 C27 628 

— tvphoid fever 32’ 320 

— whooping cou„h 504 
Dietetics m p jehotherapy 0 
Digitalis in circuHtorj disturbances of 

typhoid fever 335 

— pneumonia 788 780 
Digitan Di-’italis 

Dilatation, m esiphageal stricture 30 
Dilators bag in esophageal stricture 308 
DiPiiTiiEBiA antitoxin in 41 61 
— earners 477 

-—complications 4(0 


DcFJtrKERfA complications slbuminurii 

— — broncliopneumonia 477 

heart failure 477 

paralysis 4(6 

tachycardia 4(5 

— hemorrhage In 02 

— immunization 478 

antitoxin 478 

dosage 4(8 

preparation 478 

natural 488 

‘’ehick reaction 483 

Schick test 4(0 

control 481 48. 

purpo c« 480 481 

reliability 480 

technic 480 481 

toxin antitoxin injectiona 48 

466 

— — — clinical results 4So 
—— — experimental results 4SI 

— — — infanta ond 490 

permtnencG of 48C 

— priparations 493 494 

————new 4)4 

— — •reaction 404 

old 404 

— — — — — raetion 4W 
-toxicity 40o 400 

— — — reactions following 491 
— — — — cinstitutionaJ 4J1 
——— — local 4)1 

— remits 481 492 491 

— — — retests 486 

—re lilts 487 488 

— Incilencc 403 

VI icic negative chillren 401 

— — u lick positive children 403 

— lanngeal 471 

— — diagnosis of 473 
— —treatment of 471 

— extubation 474 

———intubation 471 4 2 
— — " ■ '-technic 473 474 

suction 4(2 473 

ewabbing 4i2 

results 472 

tracheotomy 476 

aftercare 476 

——technic 475 

— mortality 489 

— — various age groups 480 
— prophylaxis specific 477 

— b luck test 4(9 

— Sthick toxin 480 
reliability 480 

— susceptibility 489 490 
— — inlluence of age 489 

— treatment of 466 
——antitoxin 466 

— — absorption by blood 469 

action 406 

— ——administration 406 
effect of early 468 


/ 



JNDEX 


OASIBfU'ntaTS'! 'll, TO\CT di 
2n>"s'^ 0 


— surjrer' '• 

— — r< ntra in lication 

con tipati -M 

— — corrccti'c xirci-cs nJ 

nbil niinul 30 

am* c * 1 S3 

mdi all n 

(liaimo i of 

iluoroc<i>c I 

tl ^ ”'j 

— anl il to V r c 05 

———an nfio’ti *'■(] 

— — — c lulidr te . 4 

— 1 litii ant " ' 

— — — nst p lion <1 I 

— — — —.jiTa tio *’ 7 
f t 7> 

— — — mUM llCT il 

ta t 111 nl 271 

LcnUrU 7 

— protein lutrefict n a 

— — — p ote ns >7 

— pjloni a 1 2 2 

‘'ippv 2 - 

l‘ r \ .1 27 

dcu^B n ” 

— al enxUn 2 9 

— — — a^ara^ar 9 
— — — alkal ) 

1 lie alt 8 

— — — b uth in 
— — — »tor oil fi 

catlarti S 

— cholafT 8 

I in 1 S 

— — — dia t» 7 


<pituit n S 

1 1 arb a 1 B 3a -I’D 

sat ne lax t « 9 

edat les n I a cot c 

bell d nna 253 

bro Olds diO 


tincti re of lo'Im o9 

BiUer salts il 

tannic acid _ri 

X pCtaH hxiti C8 8 

du tonal fecdin 0 

tmlornst hni J SO 

— — diiodcntl tub _ 1 

(odpfotia a 1 6 

1 tal an rexia nl 03 

— — 1 OH folltl I 1 

— — n urastbcnia and 2i 

— — cur s and _ol 

— 1 cidia the % "( 

— — alonu il tiiln V 

rp al niea urc* an 3 6 

Ul T b 

— d J nal I 

— — — — di* 1 I "u 

— — — pi trie >1 r 

tr al n nt '’bt 

aiilulatr' "fS 

an 0 _bi 

— — — j>o tpxl IJ I 

1 If a netli J 267 

— — — — trtalnient "( 

— — — «t„ical "07 

— — — prepvl c 18 

» rRi 1 08 

— —MS opto s no 

— — (honsd c tr atm t 230 

aid mmal band* 31 93 

— — — — — trpes "31 


diUtat on 305 

— apparatus 30( 

— — bag dll tor 307 

Cniiup 3n 509 

filtforii sound 307 

tr tment JO 

— freqvc }■ ^oo 

palltal c 3(X> 

— j.all bl I ler 08 

d ease of i 9 

t amo a bS 

d ct It 

— t cj tococcic inf cfion causing I 

surgerj m 09 

1 aina-e of 301 

1» t } 301 

13 ns t chn c 301 

— — appar t 305 

X h of 30 303 



sn 


I\DF\ 


^xl'ECTORVTlO'^ in p«ItnoR*ri tutierea 
lo«i8 03$ 

Extubation in 4.4 

Felton globubn aoluuon, in pneumoiuj 


— falirin ilieioliinjf in (lemorrliafrie <li« 
ciipc as .n 

i-Eicti tiActoriai fool inffctionn and 4)o 

— pneumonia and 

— ] ulmonar^ tuberciiloaia and Cl> 

— a) mm diaeas and 142 
tiBsi^ooFT hfe Bloof 
tlLARlw* !imionlia?c »n G. 

transmisiion of butsnnie pla^e 

FtflXfER B^CILMB 3SG 

— baciliarv diaenter) and 3Sft 394 
Fluoroscope in diacmfn of ^aalro-inti^ 

iinal i]i eaw« 2bo 

Fdi 81 I’lrECTioN anapb}la.Ma and 1 < 

— nrthritu and 173 
— cbronie ISl 

— — — aerum in ISl 
—oBrioiis t»th and t>g 
•^■^hdMjetitK and 1 3 

— diasDosia of 1 4 

measures emnloyed I 9 

— inlocarditia anil t7o 

x- — autogenous >aMine m 189 

— examples of 1 1 

» gall bladder disease and l<o 
~ muscles an ! 173 
~-(n)ocarditts and 173 

— trijosilis and 173 

— — scrum in ist 

— neuritis and 1 3 

— propbrlaxis l<7 

rtferencfls 18 183 

— elieumatsc feser 180 

— autoj^nous laccines in ISO 

— secondarjr foci lid 1<7 

— flitea of 171 1<3 

— staphylococcemia 1»3 

— atreptococcemia 173 

— systemic diseases 173 

— — afute 173 
chronic 173 

— — relation of foci to 174 
_ — gtreptococcua In 173 

— — — mutation 173 174 
trams 173 

— ayelemic infection 174 

— — chronic 174 

-pa{!iolo?ry 174 Ho 

— tonsils and 17 1 

— treatment of ISO 

—general management 180 

prophylaxis 177 

——removal of foci liO 180 

— — serum ISJ 

isccines 180 

autogenous ISO 

—urinary tract and liS 


Joao tniosTTCR-tBir^ anaphvlaxis and 

14. 

tuoB ixrtCTiOss Itictirial 408 
—”“811110 atagt 418 41J 
— — djagnosi 410 
— —ctioiogs of 410 

tatrtu 410 4U 

— — — — eiiltiiral characteristics 410 
— — Incilnre 400 
mortalitj 410 

— — palholig) of 414 
— {fophilatis 410 

ptomaine poiitnntng 400 410 

——references 4J0 4-0 

seasonal oiitl n-aks 414 

eourcis of infection 412 

fvsl 412 

— — — — elTert of cmkln^ 413 

— — — — tnilk 4l_. 

— —sjmptomat lo^t 41 j 

— — — dtarrlua 41 

— — — (fter 4Je 

— — — nausea 41e 

: _ — —ong^l 4}^ 

— proslration 41^ 

thirst 418 

— — — tanatlcms in 414 

— — —> •rtnilmp 415 

: — — treatment of 417 
: —cathartics 4l( 

— — —emetics 41* 

— — — eiiemata 41 
gastric* latBge 417 

— — — atitnulants 418 

— — — — cafTein 41R 

— — — — stpiflmin 418 

1-ooM iNTOXicsriox aicTCfljAl- 8te Dot 
uli«m 

Foosi riiODttft in gasfro enlerolngy 2C. 
Foot tubirculosia of (reatnieat of tS C 
loatiox raoTEiN Aee Irotem 
l-RCiiiiAV TKEonr or •H'laoaEH 20- 
FunugatiDn, in plague 512 
1 latxcvwHiR m tjplioiJ feicr 34- 

r Au.-iit. suorn Rer Castro intestinal tract 
CsMtaic caucixom* see Carcinoma 
Gutne Uvage Fee Latagc 
OssTaic tuiji Fee Ulcer 
diet in « 4 
— lavagy la 887 

CtatiiOE'iTEiiOtOct principles end technic 
of SoC 

Gastro CRterostomy in gastric ulcer 200 
(. 4XT80-l*<TEi(Tt«iAl. DtXfSVES htt Gsstro 
intestinal tract 

GssiBOtNTFsTjisL ersoRDEus >n pulmo 
nary tuUrcuiosis 041 
GAamo IVTESTINAL Hai(0aRll»C8 blood 
transfusion in 21" 

Caarno ixTESTiSAL SYSTEii in anapiylac 
tic reaction i 8 131 

Oaaww tMEsTlNAL TBVCT diseases of 2ud 
appcnlcitis -09 



IM)IX 


895 


G»'<TRlVlMES'nVAL Tiucr dl 
I^nlifitis clronic .( i 


rt Hit 


— — Bacillu a 1 1 j I il i 

— — I acilliis luls ri ii onl i'» 
— “carcmoiia _7Cl 

— — ctnirn inliratiun -jO 
contiintinn .04 

— — — aM mmal 2S3 lU 
— — ~i JipatioiH >il 

— — dia/no 8 of ( j 
— — — lliioroic I" .( 

— diat^n ^ 

» duUtorj <•»»■< 3 

app nliciti an] 

UHOralf . « 

“-— — fotit a an I 2 0 
““•—con f fHtion nd 3 i 
— pa tif *’( < 

— lat 07 

mall bla IJ r di aaM an) 

ia tntu an] _(4 

Utiliart* 2 < 

—“““■pfotem I ulr f ct on an I 2. 

—pro] ina 2 . 

pO ni ani 2 2 


InifM in ^ 7 

— '—tdranahn 2 . H 
a ara 4f 9 

alkalif . 0 
"—-file aalt 9 

b nut! _o0 
rastor T 2 9 
~ ~~P th 8 fti« o 9 

— cioH'»fvui* »)S 

^ di Stas'” o 7 ^ 

— ‘‘"'•■'i f I c)Ut< 8 

— O'dr chlori acil 2 7 

ipecac $1 

Iqu 1 p (r 1 turn " 
_ ~ n- V mica “> 7 

__ pin r It n 

_~~pep n , 

__ T*ituiln 8 

anl sola (0 
'■'lin ia^atic s 054 


e] t 


H'ldo n 53 ' 

'roin Is 0 

^arb II acid ” 

~'Z'Z.'Z. 

— at a e (^1^8 


1 iti\ 8 and narcotics 


it r lit ol 

- I nil il I 1 

- — » „ct II I afn s " 

rii If 1 ^ It 

— du I I il t iin . n 


th n> 11 j ( 
d I 1 

■I 11 tl n b 

I I lul I 


nliii t r\ rs 

I If I II d< 

Ilf n th d *67 

tr t t (7 

n tl il t 

1 „i il *0 

, n( up 

— — — — tr iiincnt rO 

tl I at UO 

Oft s JO 

— rtliop li treatm nt 230 

f5 m al ban] g 2)1 *93 

typ $ *11 294 

e ra ts 93 

— — - — — ppo t r J3 J4 

— e«fl i{t al atr cture SOS 
b 1 I s SOI 

dii^nq IS 300 

1 ryy 306 

— I Utation SOo 

apparatus 307 

b „ dilitors 30 

Crump 307 308 

— filif r 1 0 ind 30 

treatm nt 30 

— freq *} 300 

pall «l 30 

— ^all bladder -* 3 

di ea f *i3 

Il 3 rs 

d t 

— at eptococt c 1 f ction cau ng 17o 

— I rj * 1 H 

dra a„ of 301 

J t rj 301 

Lj te hn c 301 

appiralu 30) 

val c of 30 303 



I\DL\ 


feMb 


( \>>TRO INTTSTINAL TOACT gjUllIldlir 
tjilioiil fi\er and ^^0 
— CaAast 278 

nn al tidte und 2/8 

preliminary laNa^c and 278 

— laxagc 2Dj 

diiolenal 2''S 

■ inlicationa 2*18 

c plia^eal 2 'j -90 

carcinima anl 290 


pa fnc 297 

gistntiA and 20< 

red >£ >oniitin„ anl -97 

trnn'<intp tinil 219 

— Jlittea nictliinl 299 300 

— refirincri' 30J 

— 1 1 fcAer nnl 317 
Gavage '«e ( aatro inteatinal traci 
(tMiinm'ARi Diif VArn liimorrln^e in 


( IMIUIRINARY TRACT Coijn bjllllua III 
1(19 1,1 


— tAjIioid fevir and JJd 
( LAVDEii'i iremunitj 4U 

— 1 ath 1 o( 441 

— 1 ro„ii08lA <( 44 

— referenei'^ 44 

— tran ml ai n tu man 441 

— triatment of 44- 

serum 44- 

\accinia 44- 

reauUa 442 

(jLAVmiLAR FVL\K(IMe>T III • « r U 01 
dl iH c 14 

( LiMiiLAR '4YHTFM iR anapli} laitic reae 
tinn 1)1 ID 

Glandular therapy m p leliollierai \ t) 
(oxoccKriR imcTiOY cardiac complica 


— general 8(3 

— ^oiiorrliea 8 ij4 

— arthritis and 8(4 

— — -~diapnoei8 864 

— — — treatment 8(5 

— onstitutional 88o 

— — general 86b 867 

local 8l>j SuC 

frotem shock 806 

lacciiic 816 

dosage 860 

bone lesions 8b7 

o teomvelitis 808 

periostitis 868 

treatment 868 

bur itis 867 

treatment 86, 

muscles and 

intlammation 867 

treatment 8P7 

nenous eistem and 869 

treatment 669 

rulmonary c implications 868 

— treatment 8bS 

sciatica and 8( 9 

treatment of 800 


(oxotiKCLs lAfKTiON ^bnorrlicj ten 
and 807 

•inHanimatun 8( 7 

— — — ' — freatmenf 807 

— proptiylaxi 8()1 

— treatment of 804 

cliemotherapi 864 

general 804 

specific 861 

transfusion 8(4 

(OAORRiiEA See (jonococcus infection 
COXORSIIEAL OSTtOilTEUTlS Set 0 tCO 
mtelitis 

( ONwRRKEAi. PERIOSTITIS Sec leriostitis 

IIan 0 TLBtRCLLosis OP treitment of 070 
IKr HTtR and anaphjlasiB 147 
IlMiisriiF in tijlioil feier 339 
llbMiT pneumonia and 733 

— — treitment of 788 

I 111 \RT 4AIILRS in diphtheria 4 7 
I Heart stimulants in ttplioid fever 33o 
Heliotherapy ^n tulvrciilosis 001 084 
lliMATtRiA acute pjeliti* and 374 

— esditial C- 

a mm injections in , 

— — Iran (usi >ii m to 

IlbMiMLORiN rtfect of heliotherapy on 6i8 
IlriiAiVbts jn blool transfuaion 8 7 828 
illlUIPIIILU 6 

— Ilxil transfusion in 818 

— proUiromhm in 67 

— enim injvctKns in 73 

— transfusion in ,3 

lIPMoPTrsis artificial pneumutborax in 

— tub rculosi* and 547 

relation of exercise to 547 

irrsioBDiiACt. blood transfusion in 2lo 

217 

—complicating streptococcus sore tbroat 
877 

— pulmonary 6)1 

inluced pneumothorax in 651 

— treatment of in pulmonary tuberculosis 
638 641 

— tsphoid fever and 331 
Hevorbiiauic diseares 50 59 GO 61 

— artl ritic purpura 1 4 

— Hood transfusion in 213 
— classification of 62 

— Jisea ea associated with hemorrhage 
62 6 ) 7S78 

duolenal ulcer 76 

gastric uker 70 

jaundice 77 

liver diseases of 77 

Ill trorrhagia 78 

lellagra 76 

tuterculoais 75 

—cfronie pulmonary "o 

miliary 75 ,6 

typhoid fever 75 

— fibrin dissolving ferments 58 59 

— lematuria 7» 



i\Dr\ 


89‘ 


l[CVORRll^<lIC DIRE-VSE*! hell itHTl* 

eciitial 7 

— iKmojiiilia 3 

pitlromlin lefieiencv in 3 

— — ttunsf 1 ion in 3 

nnrbu uiaeulo neonatotum 4 

t rum injections in 74 

— — ST ipton e of 73 
transfu ion in 4 

— prttlromlim in j7 

— purpura Iixm rrli jrica 74 

— — se nm inj ctiona in i 

— refrtncs 78 79 

— treat n nt of Cl 

— — c (ratnl IiIockI C7 
a in mi trati n of f 

— — (I fib mated ) tooi] GG 
aeton CO 

——I tra\ n us adiunistrat on ol 


— — — acti n of C 

— — aJmin t ation 05 

— — — tjpes of 03 8 

— — — ni (lod of olcaming 61 64 
— — — pr 1 rties f f 

— — tnn fu on 08 
— — — d r ct tS 
tndiect 08 

— — — 1 ti n of donor 08 

1 t 08 00 

s>h 1 Hood fS 

nt n US us of 88 

lICMORBiioiDs ondary anetnu in i 
Heroin in nh p „cjugh 50o 
tliccoioii <ompl c tin" p umo la i 
799 

IfiF TtBEBCTLO IS OF t atmeiit of 6> 
HODCKIT 8 DISESSE 80 
HoiVELL 8 TllEOlIT or BLOOD COSOILSTJ 
50 

Hydrochloric acid in gastro ntcr lo y 
Hydrocyanic gas fumigation n pls^ii 

Hydrothe apy p eum nla 1 i80 

— p vet otl er p) and 9 

— tip! d fe er nd 8 

Hyg ene in g tro eat 1 gj 01 
Hygiemc-dietetie treatment f tnbercu 
1 1 “Jc Tul rculo 
Hj'peremia active in counterirritat 


Immune sera, ‘'cc Immunity 
lUULMtT 34 

— actne 41 

duiition of 41 4 

— n" lutinina 18 

— antibolies 38 

las ihcation of 40 

disappe ranee fr m sera 41 42 

I ope tics f 39 


II ol ’ 


of 37 


— antit 

1 ve 41 

— I 1 ter Is n 1 

1 n I al nature of 14 

— ele 11 rflo"! 4 

— — pri pie of 4 47 
-de lopment of 34 

— bo t t * 

I f n « f 3'’ 

ant tod s 39 

Phrl he H m 19 40 

p It tion of ant tosin ' ^ „ 

— rel lion to nsad ng r am ai 38 9 

— imnune * a 10 17 41 4 4b 47 

— mmuniaation 5 

——ex mole of 53 

— tjpl id feser 53 

— I bar pneumonia and 839 840 

— nil o) g turns 43 

__in asi n of bndv 43 

fa t r in 43 

srirnfams 44 

— — — e plan tion of 44 4 j 
ul nee of 44 

— pa s 40 

— Lj, at n of 41 4. 

m s a ti n of 40 

— r oteeti e mechan ms of body 4 41 

— prote n 1? 

— — antv* I po«er of 37 3s 

— react n So 17 

as pU I cl emical proce ses 3o 30 

— necifi therapy in 3 

— te ra n I gr 39 40 
Immuruaation diphtl no and 478 
Induced pneumothorax a 1 neumo 

tlor - 


Kypodermoclysis 1 pn inioi 
IlYPoeYOT n ulcii serp s « 


) 47 


INFECTION KCPEHIIIPO e 

flu nee f 47 43 

ISFCcrross bio d t anafus on i 3 
IsFFCTtOU 01 ESSES antitoMn n 51 5 
cl meal result 

— infection 50 

raechan sm of 50 

Uon p ctlic int xication i 49 49 

— prot in therapy in 53 
— — lini I re ulta of 4 
dang rs f 5 

m clian m of 54 

— asmpt TO of 40 

u e of 50 

Injections intrapentoneal bacillary 
I) enter) and 401 



1X1)1 \ 


b')b 


Injections jntrapentoneal intrattnom 


Landmanns tuberculol 


tiibercul si 


bitcillarv lij entire nnd 40 40! 

— subcuUnipollg 40_ 

bacillart djMcitcrj sn i 40_ 

Inoculation m Asiatic eliiKni « 0 
Insolation ''re llcliotlierup 
Insomma lulmoasrj till rciilo is and 
G4b 

— tsploil fiser and 

Intfsti\ai to\e\ii\ transintrstinat lav 
a{.e in -lO lUl 

IsTtSTivAL n\cT Uctic ai! 1 bieilliis itn 
plantation in 183 

l>TtsTiNVL Ti HFHtiLOSis See TiiUrcti 
l( IS 

iNTfsTiNFs prnFonvTio"? or in tvphoid 
flier J»3 

IvTOMl tTlON n n feeiflo irotcm 48 0 
Intra aural medication f'ce MeJicUion 
21 ) 

Intramuscular medication ^ e Midica 
ti n 200 

Intraspmal medication, ^^c Melicntion 

.tiu 

Intratracheal medication Aoe Medirn 
tion 08 

Intravenous medication sre Modiration 
_0. 

Intubation lirtHe al diplitlioria ami 4 ] 
4i ! 

— teclmic of JIS 200 

Ipecac in eii troentorol j;t '’01 
Imgation, >11 (iti| vcMia 8 » NO 
Iso MrLtTiNVTiov in blxd transfusion 
2’4 -_S 

IsoiiFMOLYsis in blood trsnafugion *’ 0 

jAUSDict Wool trai »fii i n in '*0 

— catarrhal 301 

— — palllladdcr Irainigi in 303 

— bcninrrha^e in <7 

— — serum mjecticns <7 

— — trnnsfiisi n 77 

Jochmanns tuberculin in tuliernilosig 

580 

JoixT fiTiiPTOMs in scrum disiase 14 

Joints jsracentesis of 214 

Juttes method of Iransinte linal lavagt 

,yo 301 

Kaolin in Asiatic cholera i-) 

KiDNor colon bacillus in 372 3 3 

— stajilijlococcus inf etion of 3»C 

etrc] toeoccua inf ction of 370 

KiVKCOloil Nee \Mio pinp cou„b 
Knfe tuborciil la of treatment of 

Gl9 

Kochs bacilli emulsion in tulierculisia 

58 J 

Koch s tuberculin o8S SO 


Lactic acid therapy 
gtitution tl erapv 
Lactose n lactic ac 


See Dicteiial auo 
1 tlcrapv 187 


I*.\RTMLSL mriiTUERiA See Dipbthcrij 
LARYVOTts streptococcus sore throat 
call in„ S<7 

Laryngoscope m ilmptusts of lann_cal 
di] litlicriii 4i1 

Lavage lactcrul fo d iiifoctl ms and 417 

— botuliani an I 432 

— See aUo Castro intestinal tract 
Laxatives - 8 

Leeching in coiintrrirritnticin 2ij 
Lenhartr diet in {.i trie nicer .(.274 

IePFR CXILOMIS rss 

ItFROsr Imrillii f08 01 dl ,12 

— —cultUHtun of (01 
— — oocumneo of ,12 

— — |ortal tf iiitr} 12 

— diagnosis of 717 719 
— ctiol of 711 

— micro ri.nniHms 1,38 ,00 

— pro^nosi 1 f 038 

— proplivlaxi of 711 710 717 

— references 71H 

— relaps a < '6 

— siinlljos vaeciiiBtion in ,10 
iffect* of <Jt) 711 

— *] mtancni cure 7H> 

— s|ontane>Hs iwjrniiMrnt 7J0 

— Misoepti) jlit> ,13 

— transmi sion of 71.710 

— — contact inf ctitn ,1, 

hereilitx 7)r 

in oiilnli m nn 1 , 13 

—tspcrinietital result ,13 714 

inseits sill 714 

siiiall pot viiccinstion anl 714 

— treatment of TH? 

drills ( 1 

— — — antimonv C37 
— — cliaulnKo„rn oil COl 

— — — — adinini trntion Cl. 

intrniuuiiciilar GO C93 

intrsimou (,0) 004 

,ral 03’ 

rcacti II follnmiR C93 

dosage r)3 0 14 Co O07 COS 

——— — preparations 0)3 03 

iroprictarj C>4 C3j 

ult 034 I >0 

— — — — salts 031 

solium pjnocardat 033 COG 

— — —solium iiidnncarpste 00! 

— — — eoilium morrliualc 090 097 
———tartar cmctie 093 

general CSS 

diet C83 089 

employment CSS 

hvgienic 087 

local 031 

— Iniga 031 

— T raj Dl 

naatin ,0S 703 

re ults 70S, in 

a^rgation 710 717 



IlfDFX 


899 


— e r 1 in]e<ti ns i 71 
Leukocyte extract in pn ii jk» i ^0 
IeiKOPeMV in scrum J a e It 
Light eff ct n 1 a ter a 6' 7 

— jat) I " cil fr ts f Cf r 

— pc train ITp ta of <>< < 

— llicorii f acti n Ore 
Lipevaecinei m tipI 1 pr ph\I»x> 5 J 

It EX DI''FA'E8 OF T 

— — a titlironhn exe s in 58 
btrin «n 77 

a he MV 7( 

inlcx 67 

— — hemorrta're in i7 

Lonm PNEiJioxu s Pn umoma 
Iaiixjam See Tet mu 
LtDMIC.8 A oixt tr pto c us are 
tt oat eBusin„ 8i0 
Ltinibar puncture ^ Intrasp al m <I 


T tso AnsCE Sr A! a a s 
TrFvs til ilin reicti in 610 
Ly iFir I anapljlaeti niton ]30 
Lyons technic in (.tllblaJil drs n 


Magnesium sulphate lacill } jja nic y 


MtSTiTis n Ijpl I fc er S4ft 
Ma TOiiiTIs c ill ting tr rtoco u 
0 tl 0 t 87o 

McGoverns abdoitiinal exercises 84 




IN1)L\ 


SOS 


Injections mtrapentoneal intrasenous 
4()-_ 

banllarj ami 4fr 403 

— siibcut iticous 4()_ 

— — bioilbn discntiri anJ 4»3 

Inoculation m AMalie cboltra i^O 
Insolation Holiotb rup 

Insuuma pilmonarj tulcnutosis and 

Gta 

— t\jlioil fever an 1 ^10 
iNTrsTlXM 7<i\iMi\ Iran int* tinal la% 

a^e in 2>> 3(11 

I\TFST|NAL RVCT hitic aci I bacillu im 
plantation in ISI 

Intlstinm TinmiU) !•< ‘>re Tubercu 

lu IS 

INTESTINE'S PFRFOavTION 01 in tVpIlOld 

fe\tr 133 

INTOXICNTION iion |e ilie protein 43 >0 
Intra aural medication. ■'« M«dir»tion 

20i 

Intramuscular medication ^^e lira 
ti 11 Jill 

Intraspmal medicaton SU li stion 
200 

Intratracheal medication, ^re Mediea 
tion 21IS 

Intravenous medication *' e Medication 

Intubation 1 irvn^ al ihpUtberin anl 471 
4(3 

— tectnieof (H 2(1') 

Ipecac in (tn tro entorul g\ 2ri 
Irrigation m otnpveina & > WO 
I 0 AC LUTiN^TiONi in 1 loo I transfusion 
2 4.3 

Isoiusioc-Tsis in blood transfusion 2 < 

jAtNoice Hood traiisfu ion in 2 (I 

— catarrlal 303 

— — (.allbladJer dramajfi in 303 

— liemfirrliap in 77 

— — Bcrurn injections 7 
trnnsfusiin <7 

Jochmann s tuberculin m tubirciiloau 

Joint symptoms hi serum disea 34 

Joints paracente is of 214 

Jutte s method of transmtestinal lasagc 

JO 301 

Kaolin in Asiatu cl oleru 7^0 
Mdncv colon iMcilIu in 37 3<3 

— stnjl plococciia inf ctioii of 376 

— streptococcus inf ction of 3(6 

Kim coten Who ping cou^h 

Kaef tuberculosis of treatment of 

6(3 

Koch 8 bacilli emulsion m tubereulosia 
5SJ 

Koch 8 tuberculin 58S .,89 


Lactic acid therapy 
stitiition therapv 
Lactose m 


^ e Dacterial euo 


Iticrapj 187 


Landmanns tuberculol in tiibercubsi 
5IU 

Lartnceil DiPiiTiiFim ^CC Di|ilitlieri3 
Laryngitis streptococcus sort throat 
CBU K7( 

Larsrngoscope in diagnosis of lar}n„eal 
di|htlenit 4(1 

Lavage 1 icterial fool infectnns and 417 

— I itulism nml 43 

— Sre flfso C astro mteidinal tract 
Laxatives 2 >8 

Leeching in eimiterirntati n 2)o 
Lenhartz diet in gastru niter ’( ‘’74 
I PPEtt CWKIMFSl r88 
iRPKosr bncilliis I OS (01 dl Tl** 

eultisation of 01 

occurrence of (12 

portnl of entrs 712 

— diA^noaia of <17 71S 

— cti>i>},A of 11 

— imcr irgaiii ms CIS (00 

— prognosis if C^S 

— prophjlnxi of (11 710 717 

— r fcrcncis is 

— relapse r *0 

— smallpiY saceindtion in dO 
iffect* of 710 711 

— ppontaneoiis cure dC 

— spontane ii iniproMiiant 710 

— sll ocilibilitj 71 1 

— tranenii si n rf 732 10 

— — contact inficli n 71 j 
Iiereditv 71K 

in tiilui n nnl 713 

— e\pcnmental result d3 714 

meet aid 714 

amnli| 0 'c vaccination anl 714 

— treatment of rS7 
-—drug G>( 

antimonj Cli 

— — — cliaiilmoi.fii oil C91 

— — — — admini Irntion C9> 

— — — — — infraniusciihr |92 C93 

intravenous 0J3 604 

—— — oral t I- 

reaction f llowiiig 693 

do age C')3 CJ4 C b t)'l7 C9S 

prepiirnti ns 093 O'*? 

— — — 1 ropnetarv (,94 6 lo 

re ult* 694 ( 11 

eslt 09) 

8 dium gjnocarlato 093 690 

eoliiim Ijdn carpate 093 

— — — eodiiim morrluiat C9lj C97 
tartar mctic 698 

general OSS 

het css 6S9 

emplovnient CS9 

Ijgienie 687 

local 691 

drug 691 

Y raj (91 

nastin (<5S 709 

r ult* (OS, 10 

ogr gallon 716 717 



Il^DEX 


soo 


pr<^p ration <0 lO? 

— r lilts 0 (04 

*^1 Un eil fe 0 I CtKl 

ul er CiO 

tilt rciii n (O'! 

, c ne bOS (04 (OS 

jrcp ration (ii OS 

r suit 0^ (OS 

ItlKEMiA 11 011 tran fu n in 


ti?r urv 1 crlatp 01 

nfoarplienan n 'll 

era 1 1 al Ois 

n n iif,o occi m nin^it ' 

stre|t coccic neiin^tis _0 

jpiilid f n rv US } tcm 

1 tulati n ’OS 00 


Light pIT ct on bJft ra 6b1 i 

— patl ol ^1 al ffl'i’ct nf CCi I 

pp etrat e eti ta of bi i I 

— iIm rif of a ti n PH 

Lipovaecines n tj-pl nl p oplvla S S ; 

IncB w gA rs OP 5( I 

— — antitl romb n «ce s i 8 

m mop n 7( 

— — — iltlic nc4 I 

1 d T S( 

J( orrJ in (T I 

Lob*r psgi Mostv s Pnoum n a I 

Lock J an S e Tata u 
LbD^vins AsoiNt trppt occus (>or 
tliroat eausi ^ 8i0 j 

Lumbar puncture ^ Intra pi I m I | 


— — — n ilrar an 01 

al> an n 01 

ol m 8 li vbt .n, 

al 19 

n h Hr n 1 >T 

lercutaiesus 190 

r til 04 0 

j ge 0 

— — — Mirply <lnp 04 

glue 04 

i/e Jim n ^04 

d utr bi arbo ate 04 

— — — iipp (to le ®0 00 

ul ut eotie U' 

|>p I rm 1\ I on 

» a ISO 


Ivrv tibsrculn tt in 810 
Lyiiph m anaphvi ti r actio 13r 
Lyons technic i gilllljldr «lra 


MCLt'tA •rClNATORlM 11 I t 

m 219 

MPUBRA Ot S ITIOLP ^ a 1 

Urr (al 

Mevtxctft ) ipli t ig pn u. 
— II pi tail •» treptotweu i 


Magnesium sulphate ba ill v 3> cnteri 


■Malaria Jem rliaj. iii 
Manometer i e of id ced p J 
thorai Cl 6 4 r , os 
Mastiti 1 t)pl id fe <r 40 
“Ma ToiDini < ] li at n„ t cpto c 

throat S i 

McGovern s abdominal exe cises s- 
Measles h rr) t. 1 8 

Meats a u e M 1 11 t n in b tul 


t rrl a n 

n trite of 

t dermal 1 'S 


— — npli itiiigtro fl pneum la /9S 

— ap al 14 

lie r li>B ni tiol I 1>4 

Mb iTRbM. oiiruBnAiLi in p Im narv 
tub eul 1 Ir itm nt of C4b 
MlTTAI AxonsxiA in R t 0 t r log! 
01 

Mental healing ^ c 1 a\ 1 olh rap\ 
Mercurochrome m cj tit 37( 

Mercury salicylate intramu uhr inje 
tun of 01 

AfeTABOLi M pBOTTix in pncum nia (/8 
MBTCIlINbOm TI EORY 1S3 
MEnxni I I t)il If CT SIS 
MrmoBBilAGiA » dirv anetn a n / 

Milk, in d t of tiph id ev pat nts 

3 8 14 





')U0 


Morphin, m bacillan charnten OTi 
Mccots COLITIS ‘•rr Coliti 
Murphy dnp l>otuli»m anJ 43_ 

— pneumonia anti tDO 

— rectal nieilicntion an I 204 
MiscLfs I'>:I0L^EMr^T in ('onuioccua in 

fection 808 

— streptococcic infection and 1 o 
JIlSCLLAB WE.\K>ESS m liotulijm 4'S 
MToc\Rt>tTls focal infection causiny I 3 
Mtositis focal infection causing 1 3 

— aeriitn in 181 


Nasal dnp in bacillirr disentcrx 401 
Nastin, in leproaN 70S 
Neo arsphenamm intramuscular injec 
turn in congenital avphilia "(il 

— teclmic of administration 203 
Neosalvarsan ‘'cc Neo ar plienannn 
Nephritis eomplicutinp atreptococriis 

sore throat 811 

— hemorrhage in 0 . 

— pneumonia 801 

^EB^OLS 6 YC 1 TFU anaplirlactio reaction 
an] 130 

— botuli m and 4 0 

— central 44) 

— — tetanus and 44o 
Nelbastiiema 21). 

NEtniTia focal infection causing 1 3 
Nfibosps 21 1 

NiruT SWEATS in piiltnonan tuberciilo is 
treatment of 04 > 

Nitroglycerin, m pneumonia .89 
Nux vomica ->< 


Occupational therapy in p}cloUierap\ 
3_ 

Open air treatment pneumonia and 7] 
.73 

— tuherculosis and 573 

Opsonic index pneumonia and 824 8 0 

— tulMTcuIin treatment anl 598 
Optochin. in pneumonia 831 83 
Oral medication See Medication 19. 
Orchitis in t\plioid ferer 340 
Orthopedic measures m surgical tuhercu 

Insis 674 678 

OsTEOMTEtiTis gonorrlieal 86S 
treatment of 808 

— 1 eliothcrapy in 677 

Otitis media pneumonia and 706 

pulmonar) tuberculosis and b48 

streptococcus sore throat and 8 6 

Otorrhes CHBO'tic nitrate of siUer ap 
plications in “’07 
Oxygen asphma and 788 
Rjpoderinic a Iministration of .88 

— pneumonia and 785 


Pancreatin 257 
Paracentesis 21'’ 

abtlominal ”1’ i> 

apparatus 212 

— joints and 214 


Paracentes s joints anl ilTuim 214 

— perieardiiiiii and 213 
— — aj j nrfltiis .14 

— pneuniotliora\ artificial 2U 

ajparatus 211 21' 

— — — eonii licntions .12 

— — — 1 emi pfrsit and 211 
— — — liinj. alscess and 211 
— — — aile of 211 

— tubereui sis and 211 

— teclnic of 210 

— thoracentesis 210 

— — apparatii .10 
— — evploratori .11 
——lung tumors anl 210 
— — pleun V anl 210 

— tunica saginalM and 21 
Paracentesis thoracis Stc riioraeentpsi 
I tRAOlSENTLRIL niCILLLI 387 
Iara 1 \*iis e mplirating liplthena 4<l 
I SRormi in tvphoit fever 340 

I ARROTi a Delation wit! n ittacusiis 387 
184 

Pasteurs vaccine for anthrax in niiinials 
438 

Iniictu in trail mi i n of lutunie 
plague tfOO 

1 rttACRA lietstK treatment of .■> 

— bn orrhat'c in I . 

Pepsin, i>. 

1 EfTic tLcr* Ijlcer 
Percutaneous medication. 8re 3fehu 
tion 104 

; I CBfORXTIOV l>t ISTbSTIMI in tvphoil 
fiver 311 

rcRicvRiiTia f dtuv ing pneiiinonia lU 
IraicvRiHUM paracentesis of 211 
Ieriostitii rosoKRHEAL treatment of 
8CS 

— tjploid fever and 340 

I CRiTOxmi colon bacillus in 371 
—complicating streptococcus ore throat 
6.7 

Permanganate of potash in Asiatic 
cholera 729 

ItRVlciOLR A^EUlA 8ee Anemia 
I ERTUSXix ‘Jee V\ hoopin^ cou.li 
Phenacetin >n headache of tvphoid fever 
339 

Phenol in tetanus 4oS 
1 iiLEoma in tvphoil fever 341 
Phlebotomy '^ee Bloodletting 
Pilocarpui <n tetanii 4o9 
1 LAGVE bubonic 508 

infection 509 

fleas anl .09 

p diciili and 509 

— — — rodent and 609 
propIvlvxM 50) 

— —destruction -of rolcnts and flens 

.10 

disinfection .11 

fumigat on SI’ 

— — Ivdroejanic gas Sli 

— — ——sulphur dl m<3 51“’ 



INDE\ 


001 


l’l_\CtE bubonif prophviaxn 
1(1 

personal S14 

trail nil sion of 511 

1 dent and fleas 611 

— clas ificati n of 508 

bub me Ofi 

— — -pneumonic 508 
septi emi 508 


— ep 1 mica 500 

— I en or hag in 

— n tal ty 5 

treated ca e 

untr atel es 


6>3 
- 5>3 


isolation 


— pii uiu nia 600 

— secondare tOO 

— inadfTiee .lOO 

— pneomonie SOI 

— — disinf ction SIS 

— — general pr pljtactic measures 5) 

— — isoUtioi 51 

tran^mie ion of infection 00 

——treatment of 5 0 

— — — serum J It 

re ults u’8 T 

vecc nation Slo 

— pretalence of 08 

— prophylaxis 503 

— — inep ct on of sh p SU 
r ts SI 

— — — de truction 51 5U 
specific 581 

merbiiitv 631 

— — — — inoculat 1 caaee 31 
— — — — unin culated cates 31 

— — — n tal U 31 
———I oeulatftl CAU» S31 
— — — — un noculsted ca ee 531 
see nc 530 53 


— referenc s 53 

— epti mi 500 

— — ti n rai n of Infection 509 

— tr tme t of alO 
diet 5 9 

— — drugs 6 9 


action 516 518 

— — ^antitact al 617 

— bact 1 dal 617 

— esp ri D nlal sludie 618 0 

— iiu 0 al the ry 6 0 

pli gocytie tl eor) 5 0 

aim n strati n 5 3 5 

antitoxic « 8 

d 5 3 

immuniiing pr pe tie 510 

n ult valent S 8 

preparati n 5 7 5 S 

result 5 1 

el n cal “’1 5 3 5 8 

exp r mental S 1 8 _ 

selection 5 7 

tests for mmun z ng t Ine a 7 


Placce treatment of symptomatic 
V ccinea 51b 

— \er«in serimi 5 4 5 b 

Plaster mu tard m counterirritation 

53 

Pleuracentesis See Thoracentesis 
iififtAi. citiTv infection of in Induced 
pneumolliorax 6o0 
iLEtnu. ETFUSIOV ifffC ElIusiO 
PLEt^kii. sHOCk Shock 

iLEVkiaf compi ating pneummia 800 

— tlor ce tea s IB 10 

I'Lt.UBieu hemorrhage in 6 
I XEOMOCOCCTR Sf Pneumonia 
Pneumococcus vaccine in pneumonia 
MO 847 

PvEXifovjA Aldomina! distention 7>ti 
— Afelnle 797 

— alcolioti m and <6f> 

— anoxemia m <86 87 

— bact nol 6 

— br nclopneimonia 93 

— — eomplicatione of 709 

— — — mmiogo occm meningitie <98 
— — — — tretment <98 

— — prognosis of 0 |60 

—— treatment of <8? 

oyoen <87 

— earners 804 

— conxaleecence 601 

m nt„ement of 801 602 

— eoinplieations f 0 

biliary li nirVancea 7)0 

— — emprema 800 
thora otomy 300 

— — becough 93 
— — — treatm t 799 

— — lung abscess 801 

— — men ngitis J7 
— — — pio^tiosis 03 

— — —treatment <07 
— — oeplnti bOI 

— — olilia media acute 79 

— — pleurisy 800 

-pulmonary d ma 797 

treatme t 79 < 

stomach (D8 

acute d letation 70S 

treatm nt i08 

— daletea a d 707 

^pr gn 18 of <0i 

treatment of 70 

— d agnoa s of 707 

blood eultures iB7 

aputum < 6 

fspi " 797 

— p d mic 804 

causatiie organisms 804 

— epiJeiuiol gy i68 

— etiology of 63 8O3 

^pneumjl cillus 63 

-pneumococcus 703 

— general infect on 815 

— n ide ee of 803 804 

prelisposi factors 804 80j 



I^Di-X 


'too 


Morphin m bicillan 3n(, 

Alicocs couTi-< t're Colitis 
Murphy dnp bituliamanl 4J2 

— pneumonia am) ifio 

— rectal melicalion an 1 2(M 

All NCLFS I'ttOUEME'fT m cinococrtts in 
fection 8e« 

— etreptoeoccic infection ami 1« 

AIlsO/LAB in liolulifin 4 S 

Alroc^KlilTia focal infection causing 173 
AfrosiTls focal infection cau mg 1<3 

— serum in 181 


Nasal dnp m bacillary tl\scntpr% 401 
Nastin in leproa\ (08 
Neo arsphenamm intrnmusciiHr in)ec 
tnn in congenital ey| hihs *>0) 

— Uclinic of administration 
Ncosalvarsan Afe Neo-arsphenamm 
\FJ*HiUTts coniflicatinp atrepiocoiius 

soretliriat 8ii 

— hem irrliagc in 0- 

— pneumonia 801 

Ner^oen ry&tem anaplivlactic reaction 
anl 130 

— botuh m and 4‘’0 

— central 44 1 

tetanus and 44^ 

Nelssstiieme .0 

Nrmms focal infection causing 1(3 
NrmosE*) 8ol 

NmiTSwrATs in pulmonary tuberculosis 
treatment of bfo 
Nitroglyeenn, m pneummia 7bJ 
Nux vomica i7 


Occupational therapy in p jcUotherapj 
02 

Open air treatment pneumonia ani <71 
— tuberculosis and 373 


Optochin, in pneumonia 831 83 
Oral medication Bee Afelicaiion 107 
Orchitis m typhoid ferer 340 
Orthopedic measures m urgicat tnbcrcu 
losiB 6(4 6(8 

Osteomyelitis gonorrheal 868 
treatment of 868 

— leliotherapy m 677 

Otitis media pneumonia and 706 

pulmonary tuberculoai and 648 

streptococcus aore throat and 8i6 

Otorrhea chbonic nitrate of siHer ap 
plications in 207 
Oxygen asphyxia and (88 
hypodermic administration of <88 

— pneumonia and 78? 

Pancreatm -•’> 

Paracentesis ^ 

— abdominal 21 -i > 

— — apparatus -1 

— joints and 214 


Paracentes 8 joints anl tlfii ions .14 

— pericardium and 

— — ajjaratus 214 

— pnciiinotfiurac artiHeial 211 

apparatus 211 212 

— — — complicatif ns 212 

— licin iptj SIS anl 211 

— “lung nl cess and 211 

— ——site of 211 

— — — tiilicrcul IS and 211 

— tecinic of 210 

— thoraccntesi 210 

aiparatiia 210 

ixpliratorj 211 

lung turn irs anl 210 

ptcurisj and 210 

— tunica saginalis and 21’ 
Paracentesis thoracis '‘cc Thoracentesis 
I ERADT*iFXIERtC BEtlLLL** 38i 

I SBSLTSI*! comf licatmg di| litheria 4i( 
lAitoTiTis in tiphoi] f \or 340 
lABiuyr8 a ociation uitli p ittacosns 383 
384 

Pasteur’s vaccine fir anthrax in aniitials 
438 

lFnici.u in tran ini sion of bubonic 
pligue W'} 

PtiMciii dietetic Ireuttncnt of «>i 

— h niorrhage in 6» 

Pepsin. — >7 

I EPTtc itCER Xee Lie r 
Percutaneous medication Acr Mcliii 
tivn 108 

PEBeOBETIOV 01 ISTEHTIXtS in fjtllOlI 
feser 331 

PEKicsnoiTH fill wing pneumonm i U 
PratcsKOitM ] iracentesis of 11 
( mtOiiTrtts tONORRUFiL Ueatnienl of 
868 

— tjplioid fever and 340 
ImiTOMTls colon bacillus in 3il 

— eoroplicnting streptococcus sore throat 
877 

Permanganate of potash m Asiatic 
cl olera 7 J 

IfbmciOUb Avemm See Anemia 
ItRTtssis Bee U hooping c lugh 
Phenacetin in liea lachc of tiphoid ferer 
3J0 

Phenol in tetanus 4 8 
PiiLEBiTlR in tvphoii ferer 341 
Phlebotomy See Bloodletting 
Pilocarpin in tetanus 4o0 
Ilsoue bubonic SOS 
— — infection 500 

fleas and .»n9 

p«)iciili an I 500 

rodent and 600 

— — proplrlaxl «04 

— ——destruction of rodents and fleas 
olO 

disinf ction II 

fumigation 512 

— — — — hvdrocjanie gas ul2 

— — sulphur dioxid 61_ 



i2a)E\ 


001 


I i-\otc biib me prophylaxis itolatioa 
10 

personal 14 

transmi son of 511 

— roJents and fleas 511 

— eU sih -ati n of oO’' 

bubon c oOS 

-pneumonic 608 

a pticeraic 508 

epideinics 00 

— I emorrhage in 6_ 

— ni rtahty 5 S’d 

trenW caa s 5 5’1 ^5 

untreated case 3 6 5 

— p eumoma 500 


— — di infection 51o 
— — geneal p plflactic meaaurea 5fa 
i olation 51 

— — tranamiSBi n of nfeetion 00 
— — treatment of 5 i 

rum 5 fl 

reeulta S 6 »7 

— — taccinati n jls 

— pretal c nf 08 

— pr pi tlax s 08 
——inspection of ships 514 
——rats ol2 

d truction flj 5J4 

ap cihc 31 

—— — morbidly 31 

ino ulated css 631 

——uni cuhted ca e« 31 

m rtahty 631 

————mo ufat d ca es 531 
— — — — unmo ul ted cases 631 

— t fetencea 53 

— sejticemi 03 

— — transmi a jti of infect on 60 

— tr atraent of 51t) 

diet 5 0 


: 511 

— dt n 518 51S 

— — — nt bacten I 51 

b ctencilal 517 

expe 1 nental tul e 

humoral tbeorj 

ph gocjti the ry 

Of me 17 

dm mstr t on 5 3 5‘ 


-d a„ ./ 3 8 4 

mrouniz ng pr p rties SIS 

n Itivalent S 8 

p prton 5 5’8 

result 5 1 

clinic 1 21 6 3 6 8 

— — xperim ntal 5 1 j 

selection 6'’ 

testa for immun mg v hie 5 7 

va ties SV 5‘’'5 


Pi^Ci-E treatm nt of syraptonntic 6 9 

— \er 8 in serum 5-4 o 5 8 
naster mustard m counterirritation 

-a 3 

Fleizracentesis See Thoracente is 
Ileirsl cwity Infect on of in induced 
pneum th rax btiO 
Plcibii, efelsiox S e Effusion 

Ileibsl ^aou f^ce 'ihock 
I LEVBi^r complicating pneumonia SOO 

— thoracentes a in 10 

I LLUBisM hemorrhage in 6 . 

( xEDMOcoccra «c Pneumonia 
Pneumococcus vaccine m pneumonia 
84 U 847 

rxEiMOXla abdominal distention 776 

— afebrle i 6 i 

— aleoholsnt and iflO 

— ano emu m 7 Su 787 

— tact riologT (b 

— bronchopneumon a 98 
— — c mpl cat on» of 7 J 8 

— — — menini'o oc u insnineitu i 38 
— — — — treat nent <98 
——pro note of <0 iCO 
——treatm nt of 787 

— — — oxygen 1 87 

— earner 804 

— con aleacence 801 

Diana m nt of 601 SOS 

— compli tons of <0 

— — blarj <1 aturh nee 08 
— — emptema 800 

— — — Ih rac tomy SOO 
— — btoougb TO** 

tr at ent 708 

luD„ at sec X 801 

——mem g tia 7 Ji 

jro^ os iCe 

— — — treatme t i 9 i 
nepiriti 80 1 

— — otitis media acute 795 
pi ur y BOO 

— — pulnonarv edema 97 

tr tment 79 ( 

atom cl 708 

acute dilatation 98 

treatment 798 

— d abetea and 797 

prognosis of <07 

treatment of 79 

— d (jn 818 of 7 (j 7 

blood cultu es 70 

— —sputum 761 
typng 767 

— p lemic 804 

ca isat se organisms 804 

— cptdeniiolooy OS 

— et ol gy of <63 803 
— — pn umol illua <63 
— — pn un coccus <63 
— g neral infect on 815 

— I dence of 803 804 

pelisposm*' factors 804 80 



IXDLY 


■lUO 


Morphm in liuiilar^ (hiientpn 30t 
Micous couTi'< ''fe C<pliti» 

Murphy dnp Iwtuhsm Binl 4J‘ 

— pneumonia snil 790 

— rectal medication and ^04 
Mc-sllls iMOL\EiiEtT in ponococcut in 

fection 818 

— streptococcic infection and !<,> 
AIcscllar WE^K'SEsa in Iwtuli m 4 S 
Myocarditis focal infection caiisinp 1<3 
MtosITIs focal infection cau ing Ii3 

— serum in 181 


Nasal dnp in baeillarv dvsenteri 401 
Nastin in leproav <03 
Neo arsphenamm intramu culir injec 
tion in conj^cnital a^pliitia >0) 

— teclmic of administration 2111 

Neosalvarsan Neo-arsp lienamin 

\lpiiritis complicating atrcptoeoccua 

sore throat 877 

— hemorrhape in 0 

— pneumonia 801 

\rHVOls SYjiTEJi anaptijlactic reaction 
and 13C 

— botulism and 430 

— central 44> 

— -—tetanus and 'I4,> 

NELBtaTIlEMA 0_ 

NriBiTts foeal infection cauiinp I 3 
\rvB0SEH 2t 1 

Nirnr SWEATS in pulmonan tuberrulosi* 
treatment of 04 

Nitroglycerin, m pneumonia <89 
Nux vomica 3 >7 


Occupational therapy in p«)cbotliertpi 
3- 

Open air treatment pneumonia an] 771 

— tuf erculoiis and 571 

Opsonic index pneumonia and S”! 8 5 

— tuberculin treatment and 598 
Optochin, in pneumonia 831 83 
Oral medication See Medication 107 
Obchitis in tjpl Old feier 340 
Orthopedic measures in surgical tubercu 

losis 67-1 678 

OSTEOJITELITIS gonorrheal SI'S 

— treatment of 808 

heliotherapy m 077 

Otitis media pneumonia and <96 

pulmonary tuberculosis and f4S 

streptococcus sore throit and 876 

Otobbuea ciibOVIC nitrate of silver ap 
plications in 20 
Oxygen asphyxia an! 788 

hypodermic a Iminiatration of 789 

pneumonia and i8d 


Pancreatm 2 7 
Paracentesis -ll> 

— abdominal 2i -n 

—apparatus 1 

joints and 214 


Paracentess joints an I ilfu ton '14 

— pericardiiiiii an I -.11 

— — ajjaratii 214 

— pneumothorax iirtifliial 211 
ajparaliis 211 -12 

— com pi iCB t ion s _ 1 - 

— — — hemoptjsM an 1 211 
— — — lung nl etss and 211 
aile of 211 

— — — tulercul ISIS and 211 

— technic of 210 

— thoracentesis _10 

aiparatiis 210 

exploratory 211 

— — lung tiimnrii anl 210 

— — pleuri > and -10 

— tuniia xagmalis anl 2!' 

Paracentesis thoracis ^rc Thoracentesis 
I SRADTStPXTERK. ntCILLI-S 3S< 

I sRsLYsi*! comflicating liphtlieria 4if 
laanriTls in typhnil fe\cr 349 
I sRitATs n wiationwitl p ittacosiis 381 
184 

Pasteurs vaccine for anthrax m aiiinints 
418 

PsoiciLi in t run mi in of bii1>oiiic 
pligue ..no 

ItiLACBt dieteOc frcsliuent of lo 

— heniorrha,.e in 6. 

Pepsin, 2 >7 

I EPiic Item See 1 leer 
Percutaneous medication, see Meliia 
ti>n 198 

IERFORSTION 01 I^TL8TI^b8 In typloiJ 
feier 311 

rcRicsBOiTis following pnetiniflnia <02 
PuttCARiiUM paracente la of 213 
I ERiosTiTts roNOBBiiEAL treatment of 
sr8 

— tipi Old fever and 340 

1 ERiTOMTls colon bacillus in Sil 
—complicating streptococcus sore tliroAl 
87s 

Permanganate of potash in .Asiatic 
cholera 7’9 

rfcRviciots AXEMM Sfe Anemia 
I tRTVssiT fee M hooping cou„li 
Phenacetin m leadache of tvploid feier 
339 

Phenol in tetanus 458 
Phlebitis in typhoid fever 341 
Phlebotomy ''cr Bloolletfin„ 

Pilocarpin m tetanus 4 9 
I LAGLE bubonic 508 
— - — infection 509 

fleas and 509 

pediiuli and 509 

rodents and 609 

proplxlaxis SOJ 

destruction of rod nls and fleas 

510 

disinfection 11 

fumigation SI” 

hvdrocjanic gas 512 

— — sulphur di xid SI 



I\DE\ 


903 


P>xCMOM4 treatment of heart anl 
tropl a th n d «a e 791 

tan la d afion 70 

strvclnin 01 

rale inn 93 

»e atrum \irid« <S0 

h}drotliernp\ 781 

hall 81 

ontra indioationa 7S1 

ferer a d 780 <8 

Ieukoc\te extract 8 9 

action 8 9 

_r lilts 8 0 

ell ical 830 

\penm ntal 8 0 

med cinal 78” 

— caffein <84 

— camplor <84 

— d aj, 784 

— — — er 0 ot« e rhonate ^4 
— do9\g« 84 
— — ■ — g \icol 78 

pil rpin * 

— ' — — qiinm (I il nr a hjd ochlonid 78. 
— — — <Jo ip <8* <83 

ell t 83 

elubhtj 783 

— oxr en <88 

anoxemia <80 

caua <86 

— — — mrtaltv <84 
——— apparatus <80 8? 

effct Si 

—— — hep ierm c inj cti n 783 

— -^—ind cations 78 

— — — pu ilication 8 
— — seqii U 9 802 

——serum 80< 

— — — adm ni tration 913 

— — early 810 

th Is 818 814 

— — — ant bictenal g"7 
p p rat n 808 809 

— — — anti Jy e\tr4<:t 8 0 
— — aJmin trati n 8 0 

— — — — metlods S 0 

re uUi 8 0 8 1 

antip eum occui 811 

c mmer ul pr parstions M4 

8 0 

— results 814 

del 1 p cnt 810 a 0 

^euf 13 H nlel 813 814 

prepa tion 811 81. 

re ulU of 810 815 8 0 

ant tox c 80 Sns 

lj>ni citirea 8IJ 



perim ntal re ults 809 810 SII 

relto globulin ol tj d 8 0 

prepar tio & 0 

put im 817 


PMrxoNt4 treatment of serum sputum 
817 

Type I 818 

— administ ation 818 

— — doiige 818 

re ults 818 

t>p » 61< 

pecitic hO 

' — de <;lopmeTit 815 816 

— r ferences 8 18 3 

a c notlerapx 8 1 

aut genius 8 4 


d eve 8 4 

— re ult 8 I 8’ 

expennwntal 8 18 

— — — modifi atioo 8 I 


res Its ■« ti S’ 

result S 3 8 8 

— — — value 8 > 8 8 

— — veno cti n <34 
———amount 794 

mil ton ”4 

a t cti ti of pat ents 704 

— Op** 81 

— — comparitire n tal tv 817 

— typh i fever compii at«J bv 330 

— urinary utput o 
“-“pfJtnoti imj irta e of iih 

— vilo<p g o g! compl <atel by 500 
PXEbMONiV SiaSIERS 7 0 

I PSEtJMOXtC TLAOES. be 11 u« 

I Pneumolhorai^ artificia] 11 

— inluced 047 

I IQ puloi nary tut rcuJo s 04( b40 

001 

I — apo U eom hi 1 
roi»oxixo l•en^oI 
——Wood tra fu I n a - 

— ca bon nionoxid 

— bl 4 tra ifus n in ” 
rob-mrrtu ncMORRiiACE See neoior 
rl 

PoTrevtoaic tuczn. Se I leer 
lOXTtralt. DEFECTS orrecti'e exercises in 


Poultice t n ed n c unt rrit tion _ 3 

— ninataril i cointen tation 
iMviar loropATnic A>Esiil Xe tiema 
Ibe XANcr HI.VTCSID FCTDPtc blood 

(ran fu ion in .17 
PBtpnOBic ctCER ^eLleer 
laOTEIX tOREirx 8” 

anaphvJa! is an I 89 9 

— In tubercle bncill IS S'!} 

— n t lb rculm 5 > 593 

PnOTEI^ HVEEaSEXSmVENEI 8 re A j 

I PwiTEi'e METABOLISM 8 e 'Metabol m 
I Protein milk. c Fiwei milk 
I BOTEti rUTBETACTm-e s e Ti t efaction 
I Protein shock therapy 8 Pr te n 
I ther pv 

I Protein therapy •'7 5 
' lBaTEi>izATiox An phylax s 
[ Ibotrbo ibiv 8 e PIooil 



00 . 


l\l)h\ 


1>FIM0M\ nurJalitj of Mn 819 8*1 
8>} S_l> 8U 

C()mpirati\e in various tjpts 817 

— onset 

— patliology of 80 j 

— |inrumoiocnis /bl 

attjiciil Sill 

da ilirnti n if 81(j 

,Iki \eri of HO. 

(lislnl)Ution )f 80. 803 

— — },nnps of afti 

iiuli\ iiiiinl BUiciptibilitj to *' f 

strums of 813 

transniia ion of 801 

contact infEction SOI 

Upea of 7( 1 810 

raortolity 7C4 81/ 

\irulenee comparative 81/ 

— iro^nisisof <00 

— proplthxi <00 

— — earners niid </0 

d anlmess 7 1 

diainfcction //O 

eUiicati inal tnetsiirc 1 

general mrusiirCB oO 

nuraea and < 0 

oral litpienc <60 

pridi posing factors 7 0 

correction <70 

apeciflc 838 

nctne immiiniiation 83s i 

experimental 8 9 810 

— references 8 j 3 8ol 

sae me S40 

— admmistiation 840 816 

cliDieal reanlta 841 Mi 

contra in lication SIS 

doaagt 840 S4 j 84< 

— — ~ — indications 648 

iiiixcl 840 

preparation 840 

actiin 84< 

results 844 

_ — — — Frcndi 4rniy 844 

S Army 842 844 


viccin'ctlon 82i 

do IRC 8-< 

rc lilts 8 8 

ventilation /<0 

— secondary iCi 

bacteria in 7 Gj 

propliyli'19 iiO 

sequels <00 

brtljcardu T'lO 

treatment 700 

brondiorr a 800 

catmi lit 800 

(idaced re oliition / 

treatment <01 

endocarditis <00 

treatment <99 

pericarditi <lt 

treatment 800 

pulmonary embolism 

tachycardia oo 


90 


790 


I \ElIMOMA sputum 7l7 

typing < 1 / 

— — — tedinic < ( < 

— Buscrjtiiiilitc <IS 

— transmis ion < i S 
contact infection C8 

— treatniint if fJ 

aclisc immuniration 80*1 813 

txunmenfjl 80 1 810 

— — clicniotbernps b 0 -_ 

— caniplior 83l» 

experimental results 831 83’ 

— — — optochin 831 

liactcnei lul action 832 

clmiMl results 81. 833 834 

— ———do age 834 
inortalits 833 834 

toxic sc inptoms 831 S3 j 

— — — — tovicitv 831 834 

optodim and scrum 83 833 

— — — reference 851 8 3 

— — cf mpheations /OoSO. 

crisi /D 

Out 778 

— alcohol <<fl 

alcilelici <79 

— — indication* 7<9 

— — — caloric intake <<8 
— — — coITpc //O 
hpiij 7<8 

— — — metabolism 778 

milk 778 779 

general 703 

tlxlominal distention i78 

— — — care of boily 774 

—cathartics 77C 

dull 

cough 775 

— — dcliniiTn 777 

drugs "i7 

«lia^ i< 

— — cxaminatiOQ <<4 
gastrointestinal tiact 76 

open air 7< 1 < < ’ 

effects of 7/’ < <3 

pain 7 1 •» 

— — position of pstient <73 
-references Kl'i 8 1 

— — — strapping 7/0 

-heart and 783 

adrenalin chlirid <91 

— dostge J 1 

— — — -bljoi pres urc 93 

caffcm sola hen/ ite 700 

—do age Id 

camphor / 9 

— — do age <9. 

— — — d gitalis iSS 

dosage <89 

intravenous u e 79_ 

— — ——atandirdization <92 

—nitroglycerin /Hi 

— apartein eulph te 793 

— — — stimulants <93 
— — — strop! anthin "91 



I^DLX 


00 . 


roDENTS in tran mission of bub me 
plague 50J 

Rollier treatment m surgical tuberecu 
losis 'tee Heliotherapy 

Saline injections m baeillary dyseoter] 
401 40' 

Saline solutions in Asittie cholera 730 
731 <35 4 

Salvarsan Sec Kr pheramin 
bCABLEl FETZR hen orrha^e in (i 
'tcnrck TEtT 'tee Dphtheria 479 

— technic of 198 

Schick to^iu See Diphtheria 
VrariCA in gunorrhea SCO 
SciBTY hemorrliae m 6** 

'tico'SDSHT ANririA 'tee hnemia 
Sedatives '* 8 

— tetanus and 4«7 4i0 
Seysitizatiov fee Anaphylaxia 
Septic aoBETnataT Sec Strepfocoecu 

a re t! rent 

■SEPTiCEMrA antitliroml in ewes m v3 
— h morrl age in 6 

— itreptococcus soretli at causing 8 7 

— Se also S pt coprem a 
Slpticeuic plague ^re Plague 
SsKiconE^is dehoitioQ of v57 

— diagnosie of 769 

— — differential 7o9 
-etiology of <88 

— patholo"y of 788 

— progn SIS of 789 
-symptoms of 759 

— sjn nym of 757 

— t e tment of 7<’0 
det Cl 

— — drugs <0. 

p phyla tl 700 

— — sjmptraate <01 
Serum a timen git s 
death folliving 

t n 14 

— antitetan 51 

— freh 155 
1 1 ity of 153 

— p jchotUe spy an<I 0 
‘'EftiM o: ease See Anaphylai s 
''EBI m FASTSESS 44 
^ERDii SICKSESS Sf S uni di a e 
Serum therapy n an m 63 66 

— anthrax 4j* 

— artlntis 181 

— Ae atic cholera 741748 

— b c II y <lyeente j jgl 

— hfo osi 69 

— fcal nf tion 181 

— hematuria 

— hem pi ilia 73 

— le 0 rhagic d aeases 63 06 

— jau d ce 77 

— lepro I 098 <0 

— lukcnia 71 
— m trorrha la <8 


63 

14 

1 tra pinal njee 


Serom therapy morbus maculosus nsjna 
t rum <4 

— plague 516 5 3S 6 

— pneumonia 807 

— purpura hPmorrbapiea 7o 

— ulcus serpens cornea 836 

SuiCA BAcii-ttrs in bacillary disenter” 
3si> 

Shock blood transfusion m 215 

— pi ural in ind ccd p emothorax 659 
61 U 

MloilocB tubercul) is of treatment of ti<C 
Silver preparations iii cystitis 3<S 
Sdver salts m cobnic layaire "ol 
SiM E TVPFftLllov^ heliotherapy in 
Old b 8 

Sixvsins streptococcu sore-throat ca is 


Sm"* effect of leliotlerapv on 664 665 
‘iKix E»iPTt)xe in 8 rum li ea e 14 
— strept occus sore throat 8/ 

Sodium bicarbonate m A atie cholera 


n gynocardate id lepro 
n hydnocarpate n 1 1 1 


Sounds filiform m M pi eal stricture 


n pneum i 


793 
I SO 


TK coNSTiPATtot See Const pation 
Speafic therapy 34 S> 

-principlsoi 34 

8risE luneacc Loxtx or treatment of 6 4 
8rii\ic AXrsilA V e 4nem a 
SfoxTASEOCt rsEiHcrriiosAX. 5e« Pneu 
motl ax 

TTHM1 or in pneumoiii 817 
‘tTAPHTLOCOl'CEMIA I<1 

Stimulants n bacte i 1 food i f ctions 


pneii 


*>8 


. - feo & tr> intestinal tract 
Stomach tube 2oG 
Strapping n pneiimo i 775 
Stripto cfmia 173 
‘hsEPTOcocuts in focal infect on 173 
Strept CK ixccs CASBiEsa lu str pto oc U' 
re throat 8 4 

STBEPrOGOcxsi SOBS TuxoAT a e mcicJeii e 

— ^blood 8 5 
■ — phcati nx of 8i6 

pent n iHar 8 6 
a c n icbI 8 b 
— — — t exlm nt S81 

tl r tl 877 

— — tr otmcnt 881 
— — b nchopneum n a 8i< 



90-1 


INDEX 


PsEt DODiPimiCEi^ See Strcploooccu# 
sore throat 
1 SElDOLELKEillA CO 

PsEtUOMEMBRANOLS A'TCI’TA fife Strep 
tococcus sore throat 
IstTTAcosis ctiologj of 3S3 

— parrots and 383 384 

— propnofiisof 38i 

— prophylaxis 383 

— references 381 

— treatment of 38> 

ejmptomaUc 3S.> 

PsTCHlATBT ^e(• PsTcholherapT 

I STcnoxEiROSEs ‘tec I svciiotberapy 
PsTcilosES in typhoid fe\er 341 
Psychotherapy adjmants in 0 

— agents in 0 
eooperntion 11 

— — education 8 

— application in psychoneuroses 8 0 

__ fncoiiragement 7 8 11 

faith 10 

— — hope 10 
——suggestion 13 

adverse 13 14 

dangers of 1. 13 

^ — ^_in psAchoneurotics 14 

— ^—definition of fl 

— — — direct 0 

— — uitli hypnosis 0 11 

effect 0 

Vrithout hxpnosis 6 7 

— effect 6 7 

indirect 7 11 

— — — — effect I 

— mechanism 7 

—— — — uses 7 

— — syinpatliy 7 8 11 

— character 21 23 

— dciehpnient of 4 5 

— definition of 3 

— environment and 25 28 
formal 15 

— history of 3 4 

in relation to medicine 3 4 


hjpersensitiAenesB 28 29 

— hypnosis 4 

as diagnostic agent I*! 

— contraindications to 10 

technic of 17 

—therapeutic use of 17 18 

individuality 20 21 25 

informal 10 15 

u es of 10 

— instinct 2124 

— insulation 14 15 

maladaptation 6 

definition of 26 

inaladjuatment 26 28 29 

modern 5 

and medicine 5 

development of 5 

—personality and 21 -5 

zi!Sr™Sit2.-.py.n » 


Psychotherapy recducational therapy 

adaptation 20 

———factors in 20 23 
— — adjutants in 32 33 
— — hatis ol 20 
——duration of 33 

— method* of 29 52 

ohject of 29 

suggestion In 32 

— 8iie.„eslion 4 15 
direct 10 

— —hypnotic 10 

— — — leehnic of 10 18 
—— indirect 15 10 
— temperament and 21 24 
PTOMAi\rpoi«oxi\o ‘■cf food Infections 
Illmonary courucATioxs in gonorrhea 
8GS 

Pl’i^ovary divtomiasis associated with 
hemorrhage 0- 

I CLMOXABY EpEMA See Edems 
I tuioXARY EMnoLiSM Bet Imholism 
rtiuiOYABY TtiiiEBCLLOSis fiff Tubercu 
losis. 

ICBPi-iu 82 
— arthritic 74 

— secondary 2'’0 

— — blood transfusion i;i 220 
rtBPLBA iiiMOBRiiAciCA blood tfansfu 

aioQ in Cin 

— seruminjections in 75 
PtmiEPAmox PSOTEix alternatiiig diet 

in 2<7 

Pyelitis alkaline treatment of 3<8 
—colon bacillus in 372 3(8 

— in prcLnancj 3(8 
——treatment bi laccines 378 370 
— staphTloeocmis in 310 

pTEiiiA Cfe Septicopvemia 
PrtOBiT effect of solid foods on 272 
PlOTJ(OBA\ tee Empyema 

Qumm and urea hydrochlond in pneu 
inonia 762 

QutxBT SORE THROAT See rcritonsillar 
abscess 

Patv in transmisaun of plague S09 
Kectal medication. See iledication "Ot 
Rehfuss method m diagnosis of post 
piloric ulcer 267 
Relapsing fever hemorrhage in 6 
Rest in tuberculosis 540 6 . 626 6 7 
PnEUSiATlc FEiER sodiiim salicylate 
202 

— — intravenous injections 202 
— — rectal injections 20 
Pnixrriv septic complicatiog strep 
tococcus sore throat 870 
Rhubarb and soda 260 
Rib resection m empyema S59 
Bicsetb heliotherapy in 684 
Pocky Wouxtaix spotted fcteb bemor 



IJfDF\ 


007 


treatment of antitoxin ab orp 
ton b\ bl i 440 451 

— Ijnipb 44J 

— ~ — fldministrat on 4j4 

antit \ c un t 44S 

c s rep rta 4b0 4flo 

Josaoc 4 4 4 Q 

— ‘intranni enlar i ] ctiona 4 G 

— •iiitrt pinal i je tion 4 1 

— 1 tra^ n iia injection 4>l 4 a 

lun bar inject 0 8 4oO 

mo tal ty 4 > 

p nducti n 448 

protp tiTe action 447 


e ult» ^ 

— ccnipiri 0 


Tvitli unt ted 


*ul iura! injections 4o0 

1 cl me of 443 

— — — — injetti n 4o5 4 6 

te tiiiL 448 

«1 ■»s 4 7 


— —— — use rep rt 4( t 4t. 

— — magn un s Ipi ate 4t>i4<3 

— — a r p t8 481 4b4 

— wdi9};» * 4 7 4bt) 

— — c report 46li 

g ne 1 n siires 4 j0 

(let 4 0 

— — — nurnii" 4 0 

— — p exentiic 444 

———ant to n 4 0 
ca of wotnl 4 9 

— — eymptomat c 4 S 

— — — n af,n Biuzi ulpbate 4ae 
— — — plenol 4 9 
Tetanus antitoxin. ^«e /etanua 
Tbertnotherapy for 1 ef of pain 
8U g cal tub «ul 14 CrGb 
Thoracentesis in empy ma 85 


n pul nana j tuhere il 


TllOBtCIC P41X 

Thoracotomy in empiena 85* 

— mpi mi c mp] cati p eum ni W 
Thromboplastin. *'« HI od 
Timoiiuo 14 LATERiL sixt at eploio ci 


f cal infection I 7 


•e tl 

Tons llectomy 
1(1 

Tox iLLiTis ante strept o ci J 3 
InnaiL m focaf inf t n 1.7 
loXEMIAS Wool t sf I on 1 > 

Toxin antitoxin m djlitl r a. imnuni a 

Tracheotomy m I yng al dip! tl r a 4 
Transfusion f'cc n oil t an iii^ on 
Transintestinal lavage Laia e 
Tubercul n See Tuberoulos e freatment 
of 

Tuberculin reaction. See Ti liercului 
Tuberculo protein tec Protein 
Tuterculol ice Tul cu i 


lOB Botl/isit artificial pneumothorax ii 

II 

— dartyliti 677 

treatni nt of 677 

Icli therapi 677 

— diignosis of 6 li S3 
— e»o« 6 6 

• tr jtmiHit of 6 6 

hel otherapj r 6 

ortlofcdi tncisutcs 070 

— fool GiC 

treatm nt of C b 

heliotberap} 0.6 

orthop die nieasiies C<6 

■ — liemo rliage in 0 

— hip G74 

— treatni t C 4 

— — — — hell tl crapj C 4 
ortJopedii- lu a urea 074 

— mt t nsi 644 

— — treatmimt of 044 C4> 

— hn e 6i6 

— — t eatment of 0 5 
— — — hel otb rapy 675 
— — o thopedi neasures 0 v 

— in Iiarj S 

— — antitb ombia e< ss m 58 
— — bl od chan ei j 0 

— mortality of 5AS 

— pulmonary To 

— —chrome 7v 

— — — bio J el gas 75 
—— relap es bJl 
———cause 031 

■ respirato y infect ona and 63 

— — t sloient of 14 
— — absce s G48 

anem a 640 

— — — anorexa 044 

bronil t bli 648 

y*a 04. 648 

— — coligh 6 0 


lo al m sures 63 

— — -prophjla t c me sv 

— euppr a ii CJC 

xa letie 63 

duirrle C44 


-d t I 


04 


peet atio f3S 

f t „ It a oil ce of C b 010 

fe>e 04 

— g stro mtesUnal d orJers 041 

644 

d el 04 

g nera! onsi 1 rati s b 1 6 0 

h 1 th rapt 6 S 679 

lem rl !jp 638 041 

lone 6 0 

hj Killed tele 634 



IVDI X 


OOG 


STRFrTOCOCta S SORFTIirOiT COIDpllcn 
tion« eniUpanliti« 877 
cn ipilis 8<7 

— — licmorrliage 877 

— — 8(7 

Iiidwiga angina 8(Q 

ninstoiditis 87C 

—treatment 831 

meningitis 877 

nep! ritis 87 ( 

— — osteomyelitis 877 

otitis nedit 8(6 

treatment 8S1 

peritonitis S<7 

relative fre<]uenes o! larioua 8(8 

rhinitis septic 876 

septitemn b(7 

——sinusitis 8 6 

treatment 831 

——treatment of 881 

— — thrombosis lateral sinus 8(6 

— coursu of 8(0 

— lisgnosia of 8/8 

— — differential 878 
diplitieria 8(8 

— — — peritonsillar abscess 879 
wnrlet f«ser 878 

— — — \incenta angina 8(9 

— epidemics 88. 

in United States 832 

— epidemiologi s • 

milk, and 8(. 8(9 

— etiology of 8(0 

— — hcmolrtie streptococci 870 

— immunity 8(- 

— — acquired 8(2 

— — natural 8(2 

— ineubition perio 1 874 

— mciisles and 871 

— predi posing factors 8(1 

— prognosis of 3(9 

— prophilaxis 881 

i«ilk pasteuiiiation 881 882 

— references 883 

— scarlet fe\er and 871 8(2 

— skin eruptions and 875 

— small pox and 8( 1 

— symptoms of 8(4 8(5 

— sjnonims 8(0 

— trinsmission of 874 
contact 874 

— treatment of 879 
— —general 8S0 

local 8(9 

specihc 8(9 

— \accine 8i9 

Stricture f'^ophagfil 3C 

Castro inte tinal tract 
Strophanthm m pneumonia 791 
Strychnin m pneumonia <91 
Stupes in counterirritation 253 
Subcutaneous medication Sc Afedica 

Suction treatment m laryngeal ilipl 
tl eria 47” 

Suggestion rsjchothcrapy 


also 


Sulphur dioxid m plague fumigation 51” 
Sunbath ‘'re irelu tlicrapv 
Sun cure See Ifeliothirnpy 
Sunlight in tuberculosis See llelio 
therapy 

SuwicsL tlbeuculosis See Tubercu 
losts 

Swabbing treatment m laryngeal dipii 
tlicris 4(2 

StPIlIUS COXOFNITAL 201 
——intramuscular injection of nco 
arsphenxmin _0I 

— licmorrliage in P 

StSTSUiC Dii>e.ibFS focal infection caus 
ing See hi cal infection 

TAB vaccine in paratvphoi I 349 
I tciitCARPlA diphtheria cau ing 470 

— follmin^ pneumonia (9J 
Tapping See lararentesis 
Tartar emetic in leprosy C^S 
TtMPmiTLRK m oinphilaclic reaction 

137 

Tr^uoN*! iMoiiFMFNT in ginococeiis in 
fiction 867 

Tenovaoimtis in gonococcus infection 
66( 

TniMfsst DYSitmT Sfg Dysentery 
IfttsoLTSlN 8( retnniis 
Tet\no«p\sjiiv “ice Tetanus 
Tetakus antufixm 41 ul 448 
— — ah orption ly 443 

blo)! 449 4 0 

— — — linipli 440 4 0 

Administration of 4*>2 

—— — experimental 452 

— bicillu 443 
eruree of 443 

— llHHl 447 

——tetanus toxin in 447 

— central nervous system 445 

— — brain 44 > 

, ———mum ViitU toxin 446 

paths of infection 44 j 

- — —spinal cord 

— — — union vvitli toxin 446 

— diagnosis of 444 

— endotoxins 44i 

— infection 443 

— — mechanism of 444 

— source of 443 444 

— mortality 4.(0 

— references 4C>> 

— rclaysc 4P0 

— symptoms of 446 447 

— d xelonment of 446 

— mil cunr invr Iviment 447 

— fetnnolysin 44} 

— tetano pasmin 443 
— toxin 443 

absorption of 448 

Wool 440 4j0 

•Ijnip! 449 450 

— treatment of 448 

— — antitoxin 448 

— ab orption by 448 



I\DE\ 


llBaiciLOsis tie fi nt of tnlerruln 
eon tituti n I \niptuni9 an<l ten pent 
tore el vations csu e (il til3 

ililut o s COQ 

-preparation 600 


— ilo a 


nJS 


scale of Oir 

terminal 618 

f at etimulati n GO) 006 

1 uman 04 

— — — ftp raen itiiencss tiOl bO 

in tructi ns t patients 611613 

op me index Sib 

pr I aration iSS 


•— — — — J ehmann 
— — — — KoliB 8*1 
— — — — — hae !h en ul on 89 

— — — — Landmtnn 8 t bereulol JO 
\on ru k 10 

r X t n 80 

efi It of 604 60 

-eneral HO fell ON t.17 r,d 

Tocal <14 

— — — — sympt m flO 

— —— — — onst tuti n I 010 

1 e 1 610 

til rtilMia animal 009 

—— — — types of 617 

r suit 0 8 

Imiial 570 48 506 697 

— — — — experimental 6i0 

— — — Bsle t n of pat cnt 9> 0 

— I ti n f p parati n ss 

— — — sp lal conliti ni and 694 69 

tol a ee f p tisnt 608 

1« te tiOs 

— — — tu'e 1 ba ilus protein 9J 

— — xray an adjuya t to heliotherapy 
C9l 

— ule tii8 

— “treatment of 
1 I tl e apy 6 8 

— I t 676 

tre tm nt of 670 

h li iherapj 6 6 

orth p I c m aiure 6 6 

TLSErciLOts an cesx ^re AWeas 
luiURE lit etiology of 693 
Be llus tula se 533 

— refer nees 533 

— s mptoms of 839 

— tra mis ion f 593 

— t atment f o39 
d et 593 

Toxica vaoixalis paracent s ol s e 
i araeeiitesia 1 

Typhoid ciRRiEny 914 31 IJ 
Typhoid FEtER bacill is typh ns 9H 

— t ol >"} 313 

— 1 id nee i arm 3 4 


TYPnotl FtltR mold ne in arn 
einated 3 d 4 360 
unya einated 3 4 360 

— mortality 3 

am les and 3)5 360 

yarous p ri'xl 3o9 

— proph laxis 31 1 

references 3u3 364 

reyaceination 3f 

g neral reaction 363 

seya dispiaal 317 318 

terilization 318 

b dl g 318 

el tiing 318 

dsle 318 

— — — instrument 918 

— — sini lary 361 ' 


of ' 


13 


31 j 


— — — — IV I popul tlO i X 

U h Army 3- ( 3 b 

r oKs 316 

— teelmic 316 

a cioes 349 

aljuyants 303 

aluiiD traton 340 

o I 3 3 

re ults 364 

Hriti 1 Army and 94 946 

— — — ity lealtl lepRrtm nt 300 

I ate 340 

lu at on of inim mtv 90 

— — — C n \t ly and 91 ? 

— — — hi t y 344 

— — —lip ecine 3 3 

nur ar 3 3b0 

racti n 34)3 1 

T A B 1 

————types 3ol 
n tued 3 353 

— — preiartio to9 

tate h alth box rts and 300 

— T A 13 40 3 1 

— — lyps f 35 

— unoen itized 3 3 

L S A my and 34i 34S 

resilt 3o4 360 


— 1 I )1 9 ( 3 

cloleeystlt 340 

— firenlatory di tu bances 
dl tall 39 

eon at enc and 34 

liet 3 3 

1 gh cal r c 3 4 _ 

milk 3 9 3 4 

——ep 8ta.xis 340 
funineul sis 34_ 

— — gstrointest xl tract 93 



I\W\ 


TiDFltCiLOsi** pulmonary treatment of 
in titutional ( > 1 ( . 

— — a<l'anta{ji« i_) ('>4 

— selection of pntifnta O'*! t-» 

— — — inenifrinil distiirbancis f-ffe 
night 9wcaU C4j 

— o ciipifioti fell) fill 

pUilral elluiion G4i 

— pneuinotl orax C47 

— — amount of air G 6 0>7 

— — apparatus G i G>J 

mnnonutcr G43 r 4 

complications ( aS 

air rnil tisjil C >H 

pleural cant\ infection GiO 

pleural effusion 660 1 61 

— pi Ural hUocV. GoJ 

(linger* GW C»I 

cffectB bu-b»8 

— — indication* Gol 

— — — — inanonieter C 4 G>< 6 S 

— — — — inetliol* ( 2 

— - — pkural aillicsions 0 > 

— — — — lection of ease 040 6 1 

— site Go3 

teelnie 0)3 0^4 

re t c- 0 0 C". 

8U jMte I cii P ( 32 034 

8\jni tomalic 03 > 

till racic pain * lu 

— ahoiilder I if 

(rcnlmeiit of r70 

Iioliothmp} 0(0 

orthopedic measure* 676 

— *inu I (6 

tnatmint if ((8 

1 liitlierapa 1(8 

— spine 074 

— treitment 0 4 

— — 1 eliotlierapj 0(4 I 

orthopedic measure 674 ! 

— surgietl f(3 1 

—. — ItflioClierspr lit 

— — tuberculin in o9 

— treatment of S34 

— — auto inoculation o43 644 

— control of 644 64.^ 

e\erci e and 40 

— BiijerM ion 640 

drug on C_0 

general consukrations .»4ol6 

lieliotherapj Ool txt 

an adjuvant C 3 

— bacteria and 0« 3 

— (.irculatorv sveUin and COa 

climate an 008 

effusions and 072 

exposures C7I 

duration Cd 

number 071 

general conktion and 

— hemoglobin anl 672 

historV 001 062 

light 6C0 

theories 1 1 action 060 

— p-ithological effects CC 


I TtBFSCi'Losia treatment of helm 
tlerapv pinetratuc efftcts Gi 

— — — pigmentation OC) 6 _ 

— — referinces (S4CS6 
results OSO C»4 

— ——schematic diagram of insolation 

sinuses and 073 

— — — alwin and CC4 

— — —statistics CSl C83 
— — — technic 009 0(3 

ti ues and 0(2 

— — — X raj and OSl 

— — JicnioptjBis w47 

> relation to exercise «4( 

— — l>s{,icnic dietetic 6)1 
— anpctite i 1 Jv2 

— cliinafe STo 

— — — diets 6 j0 

— — — — -uciite CIS 1. <»f“4 

— — — — anti acid wl 
————changes oo8 

— — — — complicntcd casts oG4 

— — eonxnlrstcil 6(0 

— — fijiiid uOO 

— ———lists 1/007(2 
———— normal miNeU 6^0 

— eemi liquid bfa uG9 

———— two lour oCu uOO 
— — »«r»et» 0 

— trercise o4. 43 i»4 o40 

f xj r>40 

— — — — <nrboli\Urotei oo6 
—fats 0)0 

— — milk aiii egpS aia 

— — — — normal mixej diet 5a6 

— — — — protein aaO 

— — . preparnt ion 5o7 

food KlUirement 7)3 

— — — — caloru \ahie 6j4 

— ———protein «/o4 

— ———various groups wj3 5o4 

— — — W ale 5/0 

— — Brran»,iment 559 

— — numbir aO 

— — —open air 6(3 
re t O40 544 

wcvht and 749 

— — sj cial methods of u77 

— — p ei6c u77 

— - — tuberculin 5i8 
action of 004 

— adininistration 00(5 00/ 

— -duration 018 019 

— — — — initial dose COi 
— — — eatimilion COS 

— ^ — intervals between doses GOO 

— — — bovine 04 

— — — clttsslfieation of patient 581 583 

— comparative studies 684 

— constitution 5), 

constitutional svroptoms and Cl” 

— —-—intoxication 014 
— — causes OH 

— — pulse rale 614 

— — temperature elevations 61’ 



INDEX 


Oil 


UitOi)pi\G).oroH incuHtion 
400 


— m rtalitT 5iiO 

— pngnoais of SOO 

— pr pi \U\is oflO 
— rscurr n a 493 

— stages of 490 

— svuonjm 497 

— ttansii issBon f 498 

— t^eafB^nt f OOJ 
-diet 04 

— disinfe lion of room 

- — a Iron] tration 

ViTom form aO 

— — heron 50 




WHOOPi^GCOtrn treatment of dru'’ m 
holationa 0 

quioin 50< 

jT-'iensc measure 01 j03 

inatiun for mailrox S33 

\ac me 507 

WotTOO lOK Lfu baeillus eoli Taccmis 
m t eatnient of so 

Wbi T TloEBctLOsio oj tr jtment of 

biG 


X rajr lo dia^no is of ga tro intestinal 
4 e C 

X rajr therapy an adjuvant to helio 
tl raps 6SI 

\euow iEVEB htmoTihai.e m G” 

Yeram serum in plague 5 4 ■/ S S 


( 1 ) 



910 


INDEX 


lAPiioiD FMHi trontmcnt of gastro tntcs 
tinal tract diarrhea 137 

trio irritahilitj 337 

niitrorH n J33 

^eninil i_0 J__ 

iirinnrj tract 330 

llPH I idle id I 

lam rrhig f- ill 333 

— — iriim injectlonn t 

tnn'*fu'»un /a li 33^ 

Ijlr)tlnrnf\ J_S3il 

llranl lath 3*8 3-J 

iiio iilicntiona 3_9 331 

tiohnic 1_J 

ilFuts if l>0 

fan hath 130 

BHUi huh 331 

wit path 330 

— — — — inuieations 330 

inaumnia 339 

inastltia 340 

— — orelitia 340 

otiti 340 

jnrotitis 340 

— — perforntiop 334 
miirtahtj 334 

Blirg rj Olid 3 m3 334 

PeriOBtltl 340 

phlehiti* 341 

p tilioBis 311 

— — reference* 303 3C4 
reltp e 31_ 

resjlratnrt tract 3 j0 

bronchitii i3i 

— — — pieumonia 3)0 

— — anon l\litii> 341 

— >ac inea an I 311303 

Typhoid vaccination ^ee TTplioi 1 
f ler proph}laxia 
TiPiitH r£\t! hemorrhage in 63 


Ulcer amrULatort .iS 

— — tnatment of 2t>s "73 
•— duodenal 2i 

— fliiro copic diagnnsis 20 j 

hemorrhage in 02 lO 

— ga trie C 

ambulafiri tnatment of 7 

diet III 2< 1 

• Ihioro cofic liagnosis of 2(h> 

— — heniorri a e ir C 

transfii mn 70 

— — lypuhartz diet in 2 2 

Sippv tiet in "72 

«,ir er> m “’Oa 

=0. 

— no tp'loric 2r/ 

treatment if 2f7 208 

— prep)Jone 2<ii 
siirgerv in iw 

— tul trciilo'is 0(8 

lieliotlierapv in 0/" 

Llcls SFUPEX'* cornev 

piginoiis ide'c ^ 

Ultravioltt light •M 


Ice Cornea aer 


Unger s method >n blood transfusion 
2t4 247 

UurMiA in \sntic cholera treatment of 

|34 

iRErriiKlTls el rcnic gonorrheal "(7 
——III n 1 tcilliis iiifietioii Hiiierim 
pad 17 

— eilon IncilliM in 371 
I BIXA«\ TlMCT in f lul infietion liS 
bwNr id t^pl 1 1 1 four presence of Laeil 
Ilia li|hu IIS m 130 317 

Vaccination in Vsiatic cholera 750 7a2 

— pmuiiionta S4U 

— — pr philavis 610 840 

— m.lljov Its 
——tcitinic of lOS 

— tsplioil fuer 31o 310 3 j^3j8 
Vaccine «"t t«enou ISO 

— — acuti rhiiiniatie f \er and 180 

Ineilttr> d\senler> nnj 3i» 

— rhroiii orthriti* and 181 

eilon inf eti ns nnU 181 

— genito iirinurx di eases and 181 
jneiim nin and s.4 

— — streptci ecie endocarditis and 160 

— 1 ictenal 8 

— fcial infection anJ 180 
~ stock 8.4 

— — pneumonia «nl 824 

Vaccine therapy (Asiatic cholcrn ancf ToS 

— e\ titis caused In colon bteillus 37 

— gonorriial artl ritia ani 6h(> 

— leproj and (» >S «04 (00 

— phgui an 1 Sir 

— I \elitia nnd 378 

colm hicillits 378 

pngninc) 3(H 370 

— air ptococcns sore tliroat and 870 

— t\(l id feser and 343 3^3 

— iiluH aerpens cornei and S37 
Vaccinotherapy in pneumonn 8"1 8"8 
Valerian in jniiimonia (93 
\ar(ceila lictiiorrha^ in C 

\ \Rioi \ hem irrl a^v in O. 
lACiLitAX R TiiFoRY if atiapi I Inxis and 
antijiiaph>laMs iro 
Venesection in pnimnonn ,04 

— Xc alto illnoJlettmg 
Veratrum viride in j niumonm 789 
Vermifuges -cU 

4 i«*FBorTOsiR ahdoimnil banlof'e in _91 
2 >3 

— orthopedic treatment of _90 

\l lot PIsTLliluscEtl OF in boliili m 

4 

\0MIttM. REFLF't liiage In "97 
Von Noorden diet in chronic consfipa 

Von Ruck* tuberculin 59<J 

Water m tjphoid fever 3 j 
WiiooPiNO colon complications ot 493 

uOO 

— etiologv 497 

— bemorri age anl b 



I’^DEX 


fill 


\VjK (Pi\& coroH men! ition period 

— II rtahtj son 

— prD„no8i of 500 

— p ll^U\ls oflo 

— rccurr nc s 400 

— sta-’es of 401 

— gjnonMD 40< 

— transit 19 i n of 498 

— treitmeiit of 00 
diet 504 

— • — dtsinfe ti n f rooms 503 

dm 8 50 

adm ni fration 00 

antpjr jO 

atropin 0 

— brum for oO? 

— heron 505 


WHOOPrtc toicii treatment of Irngs in 
halations SO 

l^^enic measures 5ni on3 

sae inatioii f r email p x 03 

vae me 507 

UoDxirs l\4E rti bacillus col racemes 
iR treatment of 40 

1\ri t TlBtscLlosis OF ticatment of 

(i7u 

X ray in dia nosis of g stro i testinal 
X ray therapy an adjuvant to helio 

Bellow (EVER 1 eroorrha^e in S'’ 

Yersin serum in plam e 5 4 5 5 5 S 


(1) 



